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DOCUMENT 003132 - GEOTECHNICAL DATA

11 GEOTECHNICAL DATA

A.  This Document with its referenced attachments is part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made
available for Bidders' convenience and information. This Document and its attachments are not
part of the Contract Documents.

B.  Because subsurface conditions indicated by the soil borings are a sampling in relation to the
entire construction area, and for other reasons, the Owner, the Architect, the Architect's
consultants, and the firm reporting the subsurface conditions do not warranty the conditions
below the depths of the borings or that the strata logged from the borings are necessarily typical
of the entire site. Any party using the information described in the soil borings and geotechnical
report shall accept full responsibility for its use.

C.  An addendum to the Soil-boring data for the Project, obtained by Geo-Hydro Engineers, Inc.,
dated February 15, 2019, is available for viewing as an appendix to this Document.

D. A full geotechnical investigation report for Project, prepared by Geo-Hydro Engineers, Inc.,
dated April 3, 2018 is available for viewing as an appendix to the Dawson County Senior
Center Package.

1. The opinions expressed in this report are those of a geotechnical engineer and represent
interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn
from the data.

2. Any party using information described in the geotechnical report shall make additional
test borings and conduct other exploratory operations that may be required to determine
the character of subsurface materials that may be encountered.

END OF DOCUMENT 003132
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IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page 7 of 34




Dawson County Site Package

GEOTECHNICAL DATA

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page Left Intentionally Blank

February 19, 2019

003132 -2

Page 8 of 34




@EHYDRO
ENGINEERS

Addendum 1 to Report of Subsurface Exploration
and Geotechnical Engineering Evaluation

Dawson County Senior Center Expansion
Veterans Memorial Park

Dawsonville, Georgia

Geo-Hydro Project Number 180267.20

Prepared for Wakefield Beasley & Associates
February 15, 2019




Ms. Christian Springfield February 15, 2019
Wakefield Beasley & Associates
A NELSON Company
5200 Avalon Boulevard
Alpharetta, Georgia 30009
Addendum 1 to Report of Subsurface Exploration
and Geotechnical Engineering Evaluation
Dawson County Senior Center Expansion
Veterans Memorial Park
Dawsonville, Georgia
Geo-Hydro Project Number 180267.20
Dear Ms. Springfield:

Geo-Hydro Engineers, Inc. has previously performed a subsurface exploration for the above referenced
project, the results of which can be found in our Report of Subsurface Exploration and Geotechnical
Engineering Evaluation dated April 3, 2018.

The total project includes a new senior center and a new pavilion separated by a new parking lot. In general,
the ground surface within the construction area slopes down to the southwest from Recreation Road. The
finished floor elevations will be at the approximate elevation of Recreation Road, and site grading within
the building and parking lot footprints is expected to involve as much as 20 feet of structural fill placement.
The project grading plan includes up to 10 feet of mass excavation within the existing ball field northeast
of the project area to generate the fill material necessary to construct the building pads.

Our April 2018 report addressed only the senior center building and eastern half of the proposed parking
lot due to funding limitations at the time of our authorization. The purpose of this addendum is to address
the pavilion and remainder of the parking lot.

e The grading plan provided to us shows a new detention pond to be constructed at the southwestern edge
of the construction area. Constructing the pond will involve up to 15 feet of mass excavation. Although
the borings performed at the top of the slope do not suggest that partially weathered rock or rock will
be encountered, it is important to note that the depth to partially weathered rock or rock can vary
drastically over relatively short distances in the Piedmont. We recommend performing test pits within
the pond footprint once the area is accessible. Identifying rock or partially weathered rock at the onset
of site grading will provide the design team an opportunity to adjust the geometry of the pond to reduce
the amount of ripping or blasting while maintaining the volume necessary for the project stormwater
design.

e Due to access limitations, our previous exploration within the senior center expansion footprint
consisted of two hand auger borings. Both hand auger borings encountered residual soil within a foot
of the ground surface, suggesting that extensive subgrade stabilization will not be necessary to facilitate
structural fill placement within the building footprint. It is important to note that no exploration has
been performed within the pavilion footprint. At the onset of construction, hand auger borings,

1000 Cobb Place Boulevard, Suite 290 « Kennesaw, Georgia 30144 @E HYD RO

0: 770.426.7100 « f: 770.426.5209 * www.geohydro.com ENGINEERS
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Dawson County Senior Center Expansion « Veterans Memorial Park — Dawsonville, Georgia
Project Number 180267.20 Addendum 1

observations, or a shallow test pit exploration should be conducted to evaluate near-surface materials
within the pavilion footprint prior to mass grading.

Except as noted above, the evaluations and recommendations presented in our April 2018 report should be
considered applicable to the entire project including the pavilion and remainder of the parking lot. The
following discussions are reiterated in this addendum for convenience.

e Borings B-2, B-3, and B-4 were performed within the planned multi-use field where excavated soils
are planned to be reused as structural fill within the new senior center, pavilion, and parking lot
footprints. The fill materials encountered in the borings contained varying amounts of topsoil and roots.
In general, the composition of the fill materials suggests a lack of quality control. This is a common
occurrence within athletic fields, which are typically considered non-structural areas during mass
grading for most projects. It is important to note that the fill materials are in inherently variable and
the composition of fill materials will vary through the fill mass. Some of the existing fill materials will
not be suitable for reuse as structural fill. We recommend identifying a suitable, alternate borrow source
prior to construction to supplement the planned borrow source as needed. Our April 2018 report
provides additional discussion on potential effects related to the uncontrolled fill within the athletic
field. At the onset of grading, a test pit evaluation within the planned borrow area will aid in planning
and estimating the additional fill necessary from off site.

e Contingent upon proper site preparation and thorough evaluation of the foundation excavations, it is
our opinion that the proposed senior center building and pavilion can be supported using conventional
shallow foundations and concrete slab-on-grade floors. For design purposes, we recommend an
allowable bearing pressure of 3,000 psf. This recommendation is based on a maximum column load of
50 kips and a maximum all load of 2 Kips per lineal foot. If actual design loads exceed these assumed
maximums, please allow us the opportunity to revise our recommendations as necessary.

We appreciate the opportunity to serve as your geotechnical consultant for this project and are prepared to
provide any additional services you may require. If you have any questions concerning this report or any
of our services, please call us.

Sincerely,

N

A. Marty/Peninger, P.E.~ -~

- \_-/ - -
Senior Geotechnical Engineer
mpeninger@geohydro.com

Luis E. Babler,
Chief Engineer

luis@geohydro.com

AMP/LEB/180267.20 - Dawson County Senior Center Expansion - Addendum 1 to Geotechnical Report

GEO WML
February 15, 2019 | 2 ENGINEERS
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Symbols and Nomenclature

Symbols
I Thin-walled tube (TWT) sample recovered
|:|:| Thin-walled tube (TWT) sample not recovered
® Standard penetration resistance (ASTM D1586)
50/2” Number of blows (50) to drive the split-spoon a number of inches (2)
65% Percentage of rock core recovered
RQD Rock quality designation - % of recovered core sample which is 4 or more inches long
GW Groundwater
% Water level at least 24 hours after drilling
% Water level one hour or less after drilling
ALLUV Alluvium
TOP Topsoil
PM Pavement Materials
CONC Concrete
FILL Fill Material
RES Residual Soil
PWR Partially Weathered Rock
SPT Standard Penetration Testing
Penetration Resistance Results Approximate
Number of Blows, N Relative Density
Sands 0-4 very loose
5-10 loose
11-20 firm
21-30 very firm
31-50 dense
Over 50 very dense
Approximate
Number of Blows, N Consistency
Silts and 0-1 very soft
Clays 2-4 soft
5-8 firm
9-15 stiff
16-30 very stiff
31-50 hard
Over 50 very hard

Drilling Procedures
Soil sampling and standard penetration testing performed in accordance with ASTM D 1586. The standard penetration resistance is the number of
blows of a 140-pound hammer falling 30 inches to drive a 2-inch O.D., 1.4-inch 1.D. split-spoon sampler one foot. Rock coring is performed in

accordance with ASTM D 2113. Thin-walled tube sampling is performed in accordance with ASTM D 1587.

GEOIRE®
ENGINEERS
IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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TEST BORING RECORD DAWSON SENIOR CENTER BORINGS.GPJ GEO HYDRO.GDT 4/3/18

B-1

Test Boring Record

EEHYDRO
ENGINEERS

Project: Dawson County Senior Center Expansion

Project No: 180267.20

Location: Veterans Memorial Park - Dawsonville, Georgia

Date: 312118

Method: HSA- ASTM D1586

GWT at Drilling: Not Encountered

G.S. Elev: 1450

Driller: GCD (Rope & Cathead)

GWT at 24 hrs: N/A (Boring Backfilled)

Logged By: AMP

< — S Standard Penetration Test
— =~ o T
T | BE | = | € Description N (Blows/Foot)
w a O 5*
10 0 30 40 50 60 70 80 90 100
Asphalt (Approximately 3 inches) A
B 7] Graded Aggregate Base
L - (Approximately 4 inches)
| _ Orange to dark brown silty fine sand (SM) 14 ®
with rock fragments, wood, and wire (FILL)*
— 1445 5— 30
12 ]
-1 Firm purple-brown to dark brown silty fine
B . | sand (SM) (RESIDUUM)
—1440 | 10— 14 @
—1435| 15 - - 15
Boring Terminated at 15 feet E— i
—1430 | 20—
—1425 | 25—
—1420' 30
Remarks: *Standard penetration resistance not considered representative due to rock fragments in the fill

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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TEST BORING RECORD DAWSON SENIOR CENTER BORINGS.GPJ GEO HYDRO.GDT 4/3/18

B-2 Test Boring Record

EEHYDRO
ENGINEERS

Project: Dawson County Senior Center Expansion

Project No: 180267.20

Location: Veterans Memorial Park - Dawsonville, Georgia Date: 3/21/18

Method: HSA- ASTM D1586 GWT at Drilling: Not Encountered G.S. Elev: 1460

Driller: GCD (Rope & Cathead) GWT at 24 hrs: NI/A (Boring Backfilled) | Logged By: AMP

< — Standard Penetration Test
uij £ §_€ (% Description N (Blows/Foot)
: 0 10 0 30 40 50 60 70 80 90 100
3\ Topsoil (Approximately 2 inches) /]
B 7] Stiff orange-brown silty clay (CL) (FILL)
i i 9 L
—1455 | 5— 9 ¢
B | Firm gray silty clay (CL) with topsoil (FILL)
B n (WET)
8 L
-1 Very dense tan highly micaceous silty fine
B . | sand (SM) (RESIDUUM)
— 1450 | 10— 66 @
B | Very firm orange-brown silty fine sand (SM)
1445 | 15 5 . . 27 ®
Boring Terminated at 15 feet —

— 1440 | 20—
— 1435 | 25—
—1430 ' 30

Remarks:

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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TEST BORING RECORD DAWSON SENIOR CENTER BORINGS.GPJ GEO HYDRO.GDT 4/3/18

B-3

Test Boring Record

EEHYDRO
ENGINEERS

Project: Dawson County Senior Center Expansion

Project No: 180267.20

Location: Veterans Memorial Park - Dawsonville, Georgia

Date: 312118

Method: HSA- ASTM D1586

GWT at Drilling: Not Encountered

G.S. Elev: 1460

Driller: GCD (Rope & Cathead)

GWT at 24 hrs: N/A (Boring Backfilled)

Logged By: AMP

< — g Standard Penetration Test
o | B | = | € Description N (Blows/Foot)
] o [©) 5»
: 10 0 30 40 50 60 70 80 90 100
"\Topsoil (Approximately 2 inches) /]
B n Stiff orange and dark gray silty clay (CL) with
L - topsoil (FILL)
10 [ J
Stiff orange silty clay (CL) (RESIDUUM)
— 1455 5— 15 o
B | 17l Very firm purple-brown micaceous silty fine
| sand (SM) 2 °
1 Very firm to dense brown silty fine sand (SM)
— 1450 | 10— 32 °
s Boring Terminated at 15 feet —2 »
— 1440 | 20—
— 1435 | 25—
—1430' 30
Remarks:

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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TEST BORING RECORD DAWSON SENIOR CENTER BORINGS.GPJ GEO HYDRO.GDT 4/3/18

B-4 Test Boring Record [c]{e]HYDRO

Project: Dawson County Senior Center Expansion Project No: 180267.20
Location: Veterans Memorial Park - Dawsonville, Georgia Date: 3/21/18
Method: HSA- ASTM D1586 GWT at Drilling: Not Encountered G.S. Elev: 1460
Driller: GCD (Rope & Cathead) GWT at 24 hrs: NI/A (Boring Backfilled) | Logged By: AMP
< — g Standard Penetration Test
uijl“:/ 8% | 3 (% Description N (Blows/Foot)
: 0 10 0 30 40 50 60 70 80 90 100
"\Topsoil (Approximately 2 inches) /]
B 7] Firm orange-brown silty clay (CL) (FILL)
i i 5 o
Very stiff orange-brown silty clay (CL) (FILL)
— 1455 5— 22 9
B | Stiff dark gray silty clay (CL) with topsoil and
roots (FILL) 9 e
1l Firm purple-brown silty fine sand (SM)
B T | (RESIDUUM)
— 1450 | 10— ' 19 @
B N | Dense purple and brown silty fine sand (SM)
— 1445 | 15— 45 o
B N | Firm purple-brown micaceous silty fine sand
B . 1 (SM)
1440 | 20 . . 16 o
Boring Terminated at 20 feet —
— 1435 | 25—
—1430' 30
Remarks:

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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TEST BORING RECORD DAWSON SENIOR CENTER BORINGS.GPJ GEO HYDRO.GDT 4/3/18

B-5 Test Boring Record

EEHYDRO
ENGINEERS

Project: Dawson County Senior Center Expansion

Project No: 180267.20

Location: Veterans Memorial Park - Dawsonville, Georgia

Date: 312118

Method: HSA- ASTM D1586

GWT at Drilling: Not Encountered

G.S. Elev: 1448

Driller: GCD (Rope & Cathead)

GWT at 24 hrs: N/A (Boring Backfilled)

Logged By: AMP

< — S Standard Penetration Test
2o 2= Ee] P
uij £ 8&9; (% ; Description N (Blows/Foot)
(%)
; 10 0 30 40 50 60 70 80 90 100
-N\Gravel (Approximately 3 inches) /]
B ] | Very firm to dense orange-brown micaceous
— — | silty fine sand (SM) (RESIDUUM)
. 21 ®
— 1445 -
| 5—] 31 L
20 [ J
— 1440 -
= 10 - - - 22
Boring Terminated at 10 feet I ®
— 1435 —
— 1430 —
— 1425 —
— 1420 —
— 30
Remarks:

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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B-6 Test Boring Record [c]{e]HYDRO

TEST BORING RECORD DAWSON SENIOR CENTER BORINGS.GPJ GEO HYDRO.GDT 4/3/18

Project: Dawson County Senior Center Expansion Project No: 180267.20
Location: Veterans Memorial Park - Dawsonville, Georgia Date: 3/21/18
Method: HSA- ASTM D1586 GWT at Drilling: Not Encountered G.S. Elev: 1444
Driller: GCD (Rope & Cathead) GWT at 24 hrs: NI/A (Boring Backfilled) | Logged By: AMP
< — g Standard Penetration Test
uijl“:/ 8% | 3 (% Description N (Blows/Foot)
0 10 0 30 40 50 60 70 80 90 100
™71 N\Gravel (Approximately 4 inches) la
B 7] Very stiff red fine sandy silt (ML)
- - (RESIDUUM)
17 [ )
B N 1] Firm red-brown to gray micaceous silty fine
— 1440 . | sand (SM)
| 5—] ' 20 L
i i 15 o
— 1435 — g
B 10 — Boring Terminated at 10 feet — i
— 1430 —
— 1425 —
— 1420 —
— 1415 —
— 30
Remarks:

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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HAND AUGER DAWSON SENIOR HAND AUGER.GPJ LOG A GNNNO7.GDT 4/3/18

HAND AUGER LOG H-1

e [ OJHIRRR

Date Performed: 3/21/18 Logged by:
Equipment: _Hand Auger and Penetrometer Elevation(ft): 1438
m
S m % E = <
= | Z =| B|EEHS 2| ¢
22 =28 Zl22(88%2¢| 2z
ALs | OO MATERIAL DESCRIPTION v|lag|Z20 |83 dE
s oz Topsoil (Approximately 4 inches) 2
T Orange-brown fine sandy silt (ML) (RESIDUUM)
L 2 . 5
3 Orange-brown silty fine sand (SM)
4 17
B Tan-brown micaceous silty fine sand (SM)
r 6 Hand Auger Terminated at 6 feet >25
L7 No Groundwater Encountered
L 8 .
L 9 .
HAND AUGER LOG H-2
Date Performed: 3/21/18 Logged by: AMP
Equipment: _Hand Auger and Penetrometer Elevation(ft): 1432
m
S m B E = <
= | £ = B|EEL 52| e
23 | 28 Z|28|28% 25| 2¢
ALs | OO MATERIAL DESCRIPTION vl |20 |83 dE
%% Topsoil (Approximately 1 inch) >25
Dark brown silty fine sand (SM) with rock fragments (FILL)
Orange-brown fine sandy silt (ML) (RESIDUUM)
L 2 . 7
3 Orange-brown silty fine sand (SM)
4 20
B Tan and orange micaceous silty fine sand (SM)
r 6 Hand Auger Terminated at 6 feet 16
L7 No Groundwater Encountered
L 8 .
L 9 .

Penetration resistance was evaluated in accordance with ASTM STP-399.
The penetration resistance is the number of blows of a hammer weighing
15 1bs. falling 20 inches to drive a 1.5 inch diameter cone 1.75 inches.

Dawson County Senior Center Expansion
Veterans Memorial Park - Dawsonville, Georgia
180267.20

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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Dawson County Site Package February 19, 2019

DOCUMENT 003134 - STORMWATER MANAGEMENT REPORT

1.1 STORMWATER MANAGEMENT REPORT
A.  The Stormwater Management Report was prepared by Foresite Group, Inc. and is dated June 2,

2018 with Revision 1: February 18,2019 and is available for viewing as an appendix to this
document.

END OF DOCUMENT 003134

STORMWATER MANAGEMENT REPORT 003134 -1
IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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STORMWATER MANAGEMENT REPORT

PROIJECT: Dawson County Senior Center
SITE LOCATION: 201 Recreation Rd, Dawsonville, GA 30534

June 2", 2018
Revision 1: February 18, 2019

PREPARED FOR:

Dawson County

PREPARED BY:
Jack Johnson, PE, LEED AP

FORESITE

Foresite Group, Inc.
5185 Peachtree Parkway
Suite 240

Norcross, Georgia 30092
o | 770.368.1399

f | 770.368.1944

w | www.fg-inc.net
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Stormwater Management Report
Dawson County Senior Center
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Stormwater Management Report
Dawson County Senior Center

TABLE OF APPENDICES

APPENDIX AIMAPS oo s A

PRE-DEVELOPED DRAINAGE MAP
POST-DEVELOPED DRAINAGE MAP
10% DRAINAGE MAP

STORM DRAINAGE MAP

FEMA FLOOD MAP

SCS SOILS MAP

APPENDIX B HYDRAFLOW HYDROGRAPHS INPUT & OUTPUT .....cooviiiiiiiiiiiiiinnecneceeee e B
PRE-DEVELOPED CALCULATIONS

POST-DEVELOPED CALCULATIONS
COMPARISON OF PRE-DEVELOPED TO POST-DEVELOPED HYDROGRAPHS

APPENDIX C WATER QUALITY CALCULATIONS .....coiiiiiiiiiiiiiiii s C
APPENDIX D STORMWATER MANAGEMENT MAINTENANCE AGREEMENT ....ccccviviviniiiinininnn, D
3

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
Page 26 of 34



Stormwater Management Report
Dawson County Senior Center

1 INTRODUCTION

1.1 PROJECT DESCRIPTION

The project site is located in Dawson County, GA at 201 Recreation Road (Parcel ID 091035). The
project site is located in Veterans Memorial Park, area owned by the county with the purpose of
providing recreation area for county residents. The project site currently consists of a play-
ground, an existing shed and undeveloped wooded area. Adjacent to the project site is the exist-
ing senior center which is to remain. The site drains to the southwest, where water discharges
off-site into an unnamed tributary of Burt Creek.

A Vicinity Map can be seen in Figure 1 below. Based on FIRM Panel 13085C0103C, dated April 4,
2018, no portion of the site is located within the floodplain. The FIRM Panel is included in Ap-
pendix A.

PROJECT SITE

Figure 1 — Vicinity Map

The proposed construction includes an 8,326 square foot senior center, pavilion and all related
infrastructure. The site will drain to an on-site stormwater detention pond designed to provide
detention and water quality for the disturbed site area and a portion of park land. Stormwater is
subsequently discharged from the stormwater detention pond off-site to an unnamed tributary
of Burt Creek.
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1.2 PURPOSE

The purpose of this report is to document the information and methods used to meet the
stormwater management requirements set forth in the Dawson County, GA Code of Ordinances.

To meet the requirements set forth in the Dawson County Code of Ordinances, Article VI — Regu-
lating Storm Water Management, the following procedures were performed:

e Hydrologic analyses
0 Pre-developed conditions (Sec. 109-143.c.C)
0 Developed conditions (Sec. 109-143.c.D)
e  Water quality (WQv) analysis (Sec. 109-144.3a)
e Stormwater detention analysis
0 One-year channel protection (CPv) analysis (Sec. 109-144.b)
0 Attenuation of the 2- through 25-yr, 24 hour events (Sec. 109-144.c)
e Safely convey the 100-yr, 24-hr storm event such that flooding is not exacerbat-
ed (Sec. 109-144.d)
e Downstream (10%) analysis (Sec. 109-143.c.F)
e Operations and Maintenance Plan (Sec. 109-143.c.l)

1.3 SUMMARY OF CONCLUSION

Based on the referenced construction drawings, the results of this analysis indicate that the pro-
posed stormwater management facility constructed on the subject parcel will satisfy the storm-
water management requirements set forth by the Dawson County Code of Ordinances.
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2 HYDROLOGIC ANALYSIS

The hydrologic portion of this study was performed with the SCS TR-20 method. SCS 24 hour,
Type Il rainfall hyetographs were multiplied by the 1, 2, 5, 25, 50 and 100 year storm depths and
convolved with the SCS Unit Hydrograph (shape factor 484) with area, Curve Number, and Time
of Concentration parameters to produce direct runoff hydrographs.

According to a Soil Report for Dawson County, Georgia obtained from the NRCS, the soils within
the basin analyzed are classified as Hydrologic Soil Group B. The Soil Map is included in Appen-
dix A to this report.

The stormwater models for pre and post-developed conditions were created using Autodesk Hy-
draflow Hydrographs 2015.

2.1 PRE-DEVELOPED CONDITIONS

Drainage basins have been delineated for the pre-developed condition (a Pre-Developed Drain-
age Area Map is included in Appendix A to this report; the watershed parameters for all basins,
including Curve Number and time of concentration calculation are included in Appendix B to this
report).

Pre-Developed Basin A includes 6.13 acres of mostly pervious area, including a grassed baseball
field and undisturbed woods. Some impervious area exists in Pre-Developed Basin A consisting
of an entrance road, parking and asphalt trails. Runoff from this basin drains as overland flow
and channel flow towards the southwestern corner of the property (Study Point #1).

Pre-Developed Basin B includes 4.18 acres of mostly pervious including a baseball field and un-
disturbed woods. Some impervious area exists in Pre-Developed Basin B consisting of the exist-
ing senior center, parking lot and entrance road. Runoff from this basin drains as overland flow
and channel flow towards the southern property line (Study Line #2).

Pre-Developed Basin C includes 0.14 acre of mostly undisturbed woods. S. Runoff from this basin
drains as overland flow and channel flow to the north (Study Line #3).

2.2 POST-DEVELOPED CONDITIONS

Three drainage basins have been delineated for the post-developed condition and are described
below (a Post-Developed Conditions Drainage Area Map is included in Appendix A to this report;
the watershed parameters for all basins, including Curve Number and time of concentration cal-
culation are included in Appendix B to this report).

Post-Developed Basin Al includes 6.55 acres consisting of the proposed senior center, pavilion
and associated driveways, parking lot, some open landscaped area, and recreation fields across
6
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Recreation Rd. Runoff from this basin will drain to the proposed stormwater management facili-
ty. From the stormwater management facility, runoff will then be discharged to the southwest
of the subject site (Study Point #1) into an unnamed tributary of Burt Creek, see table in Appen-
dix B for curve numbers.

Post-Developed Basin A2 (Bypass) includes 3.1 acres of mostly wooded area. Runoff from this
basin will bypass the proposed pond and drain as overland flow to the southwestern corner of
the property (Study Point #1), into an existing culvert leading to Burt Creek, see table in Appen-
dix B for curve numbers.

Post-Developed Basin B (Bypass) includes 0.79 acre consists of wooded area, landscaped area,
and impervious area from the existing senior center and parking lot. Runoff from this basin
drains as overland flow to Study Line #2. See table in Appendix B for curve numbers.

*Note that there is no Post-Developed Basin C. Due to the proposed grading and construction
improvements the area included in Pre-Developed Basin C will drain into Post-Developed Basin
Al and is included in Post-Developed Basin A1l area indicated above.
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3 STORMWATER MANAGEMENT

An above ground stormwater management facility will be graded on the southwestern portion
of the subject site in order to facilitate an adequate amount of volume to route the excess
stormwater generated by the proposed building, drives, and parking areas. This will provide the
required volume for detention, extended dry detention for water quality, and channel protection
to meet Dawson County code requirements.

3.1 WATER QUALITY (Sec. 109-144.a)

A volume was calculated for Water Quality (“First-Flush”) which is currently 1.2” per square foot
of site area. This volume (10,414 cubic feet required, 16,563 cubic feet provided) will be routed
through a 2.0” orifice drilled into an end cap to a 6” PVC pipe in the outlet control structure to
allow for 24 hour drain-down time. See Appendix C for water quality calculations.

3.2 ONE-YEAR CHANNEL PROTECTION ANALYSIS (Sec. 109-144.b)

Channel protection requirements are met by controlling the peak discharge rate to less than 2.0
CFS, for the 1-year, 24-hour rainfall event, at each individual discharge location. The discharge
from the stormwater management facility is less than 2 CFS for the 1-year storm event, thus the
Dawson County code requirements are met. A 1.5’ weir will be formed into the outlet control
structure at an invert elevation of 1415.9 and route the 2-100 year storm events.

3.3 OVERBANK AND EXTREME FLOODING PROTECTION (Sec. 109-144.c)

The pond and outlet control structure have been designed to limit the post-developed peak dis-
charge rate to below the post-developed rate for the 1-year through 25-year storm events in ac-
cordance with Dawson County requirements. Further, the pond has been designed to safely
handle the 100-year 24-hour storm event and safely convey downstream. See summary tables
below. The 100-year, 24-hour elevation is calculated to remain within the limits of the proposed
detention pond with 1.0 foot of freeboard. The outfall pipe was sized to convey 125% of the 100-
year flow. An emergency spillway has been provided should the OCS become clogged. See ta-
bles for summary data and Appendix B for Hydraflow Hydrographs input/output.

See tables below for summary flows. For complete reports, see the Autodesk Hydraflow Hydro-
graphs output in Appendices B and C for existing and developed conditions, respectively.
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FLOW SUMMARY AT STUDY POINT 1
STORM PRE-DEVELOPED POST-DEVELOPED FLOW
EVENT (CFS) (CFS) CHANGE (CFS)
1 4.63 4.36 -0.27
2 8.16 6.95 -1.21
5 12.10 9.78 -2.32
10 16.36 12.78 -3.58
25 22.44 21.86 -0.58
100 32.21 45.65 13.44
Table 1 — Pre/ Post flow summary at Study Point 1
FLOW SUMMARY AT STUDY LINE 2*
STORM PRE-DEVELOPED POST-DEVELOPED FLOW
EVENT (CFS) (CFS) CHANGE (CFS)
1 5.60 1.50 -4.10
2 8.67 2.23 -6.44
5 11.98 3.01 -8.97
10 15.47 3.83 -11.64
25 20.38 4.95 -15.43
100 28.02 6.67 -21.35

*There is no proposed detention pond for Study Point #2. Therefore, the post-developed flows are un-routed.

Table 2 — Pre/ Post flow summary at Study Point 2

FLOW SUMMARY AT STUDY LINE 3*

STORM PRE-DEVELOPED | POST-DEVELOPED FLOW
EVENT (CFS) (CFS)** CHANGE (CFS)

1 0.04 - -0.04

2 0.11 - -0.11

5 0.19 - -0.19

10 0.29 - -0.29

25 0.43 - -0.43

100 0.66 - -0.66

Table 2 — Pre/ Post flow summary at Study Line 3

*There is no proposed detention pond for Study Point #2. Therefore, the post-developed flows are un-routed.

**Basin C area included in Post-Developed Basin Al area for post-developed condition due to re-grading.

9
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DETENTION POND SUMMARY TABLE
PONDING ELE-
STORM PEAK INFLOW | PEAK OUT- FREEBOARD*
VATION (FT
EVENT (CFS) FLOW (CFS) (FT)
MSL)
1 10.35 0.33 1415.96 4.04
2 15.21 1.59 1416.32 3.68
5 20.41 5.39 1416.92 3.08
10 25.82 10.70 1417.53 2.47
25 33.23 18.30 1418.26 1.74
100 44.62 36.92 1418.89 1.11

Table 3 — Detention Pond Flow and Elevation Summary Table

*Freeboard measured from top of pond overflow point of 1420.00

DETENTION POND STATGE/STORAGE
TABLE
Elevation
Volume (CF)

(FT, MSL)
1411 0
1412 2,600
1413 3,350
1414 3,950
1415 4,550
1416 5,200
1417 5,800
1418 6,520
1419 7,200
1420 7,950

Table 4 — Detention Pond Stage/Storage Summary
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3.4 DOWNSTREAM (10%) ANALYSIS (Sec. 109-143.C.F)

A downstream analysis has been performed to determine if there are any adverse impacts in
terms of peak flow rate increase or downstream flooding resulting from the proposed improve-
ments. Stormwater runoff from the site drains to a culvert located on the southwestern portion
of the subject site. Runoff is then discharged into a tributary of Burt Creek located to the west of
Veterans Memorial Park. 10% Drainage Area Maps are included in Appendix A.

The results of the downstream hydraulic/hydrologic analysis indicate that the post-developed
condition peak flow rate at the 10% Point of Analysis are less than the pre-developed condition
peak flow in the 50- and 100 year, 24-hour design storm events. No adverse impacts are ex-
pected downstream. See below for summary data and Appendix B for Hydraflow Hydrographs

input/output data.

FLOW SUMMARY AT THE DOWNSTREAM STUDY POINT
STORM PRE-DEVELOPED | POST-DEVELOPED FLOW
EVENT (CFS) (CFS) CHANGE (CFS)

1 35.61 31.06 -4.55

82.28 73.68 -8.60

5 142.23 132.28 -9.95

10 210.92 202.14 -8.78
25 312.93 305.49 -7.44
100 481.06 480.49 -0.57

Table 5 — Pre/ Post flow summary at the Downstream Study Point

11
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3.5 STORM DRAINAGE DESIGN

The proposed storm drainage network was designed to convey the 25-year storm to the pro-
posed stormwater management facility in accordance with Dawson County regulations. A pipe
chart and storm drainage area map can be seen in Appendix A.

In addition, the outfall pipe was analyzed to confirm capacity for 125% of the 100-year storm.
The pipe is adequately sized to handle the proposed flows, a calculation is provided below that
depicts that the HGL resulting from a peack flow of 125% of the 100 year flow is contained
within the structure.

Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D€ by Autodesk, Inc. Monday, Feb 18 2019

125% of 100-yr for OCS outfall

Circular Highlighted
Diameter (ft) = 250 Depth (ft) =230
Q (cfs) = 46.15
Area (sqft) =473
Invert Elev (ft) = 100.00 Velocity (ft/s) = 976
Slope (%) =110 Wetted Perim (ft) = 643
N-Value = 0013 Crit Depth, Yc (ft) =225
Top Width (ft) =135
Calculations EGL (ft) =378
Compute by: Known Q
Known Q (cfs) = 46.15
Elev (ft Section
103.00
10250
/_,-"V\
—_— N
102.00 / \\
101.50 )
101.00 \ /
100.50 \ /
100.00 — //
99.50
0 1 2 3 4
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4 STORMWATER BMP MAINTENANCE PLAN

Structural Storm water best management practices do require regular maintenance in order to
function as designed. Maintenance requirements vary based on the intensity of use, choice of
construction materials, and environmental conditions such as weather, soil texture, and vegeta-
tion.

In order to make sure that the practices are functioning as designed, and to determine when
repairs and other maintenance are needed, measures should periodically be inspected by a Li-
censed Civil Engineer with a copy of this report. The appendix of this report includes inspection
forms that should be used for each different structural measure. These forms should be filled
out, dated, and maintained by the property owner.

The owner of the on which the Best Management Practices reside will be responsible for the
regular inspection and maintenance of structural best management practices.

13
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5 CONCLUSION

In Conclusion:

e The proposed stormwater management facility has been designed using the guide-
lines in the Dawson County Code of Ordinances.

e  Detention is provided for this development within the limits of a graded detention
pond located on the southwestern portion of the subject site

e This pond is also designed to provide water quality and channel protection for the
areas draining through the pond

Therefore, the proposed design will satisfy the stormwater management requirements set forth
by Dawson County. Additional information including supporting calculations can be found in the
Appendices to this report.

14
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Appendix A
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

Warning: Soil Map may not be valid at this scale.
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misunderstanding of the detail of mapping and accuracy of soil
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
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Maps from the Web Soil Survey are based on the Web Mercator
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This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Dawson, Lumpkin, and White Counties,
Georgia
Survey Area Data: Version 13, Oct 9, 2017

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 20, 2015—Oct
26, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Cac Cartecay complex, 0 to 2 2.0 11.6%
percent slopes, frequently
flooded

FaC Fannin fine sandy loam, 6 to 10 0.4 2.5%
percent slopes

FaE Fannin fine sandy loam, 10 to 10.3 58.9%
25 percent slopes

HIE Hayesville sandy loam, 10 to 25 4.7 26.9%
percent slopes

TdG Tallapoosa soils, 25 to 70 0.0 0.2%
percent slopes

Totals for Area of Interest 17.4 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
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was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Dawson, Lumpkin, and White Counties, Georgia

Cac—Cartecay complex, 0 to 2 percent slopes, frequently flooded

Map Unit Setting
National map unit symbol: 2tx4b
Elevation: 450 to 1,100 feet
Mean annual precipitation: 44 to 60 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 190 to 230 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cartecay, frequently flooded, and similar soils: 95 percent
Minor components: 5 percent

Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cartecay, Frequently Flooded

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
Ap - 0 to 9inches: fine sandy loam
C - 9to 40 inches: sandy loam
Cg - 40 to 80 inches: sandy loam, loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Hydric soil rating: No

Minor Components

Wehadkee, frequently flooded
Percent of map unit: 5 percent
Landform: Backswamps on flood plains, depressions on flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
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Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

FaC—Fannin fine sandy loam, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: 46rf
Mean annual precipitation: 52 to 68 inches
Mean annual air temperature: 54 to 59 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Fannin and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fannin

Setting
Landform: Mountains
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from gneiss and/or residuum weathered
from mica schist

Typical profile
H1 - 0 to 7 inches: fine sandy loam
H2 - 7 to 32 inches: sandy clay loam
H3 - 32 to 60 inches: fine sandy loam

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No
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FaE—Fannin fine sandy loam, 10 to 25 percent slopes

Map Unit Setting
National map unit symbol: 46rg
Mean annual precipitation: 52 to 68 inches
Mean annual air temperature: 54 to 59 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Fannin and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fannin

Setting
Landform: Mountains
Landform position (three-dimensional): Mountainflank, mountaintop
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Residuum weathered from gneiss and/or residuum weathered
from mica schist

Typical profile
H1 - 0 to 7 inches: fine sandy loam
H2 - 7 to 32 inches: sandy clay loam
H3 - 32 to 60 inches: fine sandy loam

Properties and qualities
Slope: 10 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Hydric soil rating: No
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HIE—Hayesville sandy loam, 10 to 25 percent slopes

Map Unit Setting
National map unit symbol: 46rp
Mean annual precipitation: 52 to 68 inches
Mean annual air temperature: 54 to 59 degrees F
Frost-free period: 160 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Hayesville and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hayesville

Setting
Landform: Mountains
Landform position (three-dimensional): Mountaintop, mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from granite and gneiss and/or residuum
weathered from schist

Typical profile
H1 - 0 to 5 inches: fine sandy loam
H2 - 5 to 38 inches: clay loam
H3 - 38 to 48 inches: sandy clay loam
H4 - 48 to 60 inches: loam

Properties and qualities
Slope: 10 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Hydric soil rating: No
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TdG—Tallapoosa soils, 25 to 70 percent slopes

Map Unit Setting
National map unit symbol: 46sg
Elevation: 800 to 1,800 feet
Mean annual precipitation: 44 to 60 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 190 to 230 days
Farmland classification: Not prime farmland

Map Unit Composition
Tallapoosa and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Tallapoosa

Setting

Landform: Hills

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Side slope

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Residuum weathered from mica schist and/or residuum
weathered from gneiss

Typical profile
H1 - 0 to 4 inches: fine sandy loam
H2 - 4 to 10 inches: loam
H3 - 10 to 19 inches: loam
Cr- 19 to 60 inches: weathered bedrock

Properties and qualities
Slope: 25 to 60 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Hydric soil rating: No
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Watershed Model Schematic

1

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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2
Hydrograph Return Period Reca

Hydrawa Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCSRunoff |  ----- 4.634 8.155 | - 12.10 16.36 22.44 27.26 32.21 Pre-Developed Basin A
2 SCS Runoff | -—---- 5.604 8.667 | ------- 11.98 15.47 20.38 24.17 28.02 Pre-Developed Basin B
3 |SCS Runoff | = ------ 0.040 0.107 | ------ 0.189 0.285 0.426 0.539 0.658 Pre-Developed Basin C (Bypass)
5 |SCS Runoff | = ------ 10.35 1521 | - 20.41 25.82 33.23 38.90 44.62 Post-Developed Basin Al (To Pond)
6 |SCS Runoff | - 4.214 6.774 | - 9.579 12.56 16.73 19.96 23.26 Post-Developed Basin A2 (Bypass)
7 |SCS Runoff | = ------ 1.497 2230 | - 3.011 3.826 4.947 5.804 6.670 Post-Developed Basin B
8 |Reservoir 5 0.325 1586 | ------- 5.385 10.70 18.30 26.57 36.92 Detention Pond
9 |Combine 6,8 4.355 6.945 | - 9.775 12.78 21.86 30.64 44.65 Post-Developed Basin A (Combined)
11 |SCS Runoff | ------ 29.90 7197 | - 126.53 | 189.68 | 283.52 | 359.18 | 438.50 10% Basin
12 |Combine 1,2,11 35.61 82.28 | ------- 142.23 | 210.92 | 312.93 | 395.06 | 481.06 | Existing 10% Basin
13 |Combine 7,9, 11, 31.06 73.68 | - 132.28 | 202.14 | 305.49 | 390.56 | 480.49 | Post-Developed 10% Basin

Proj. file: 2B 2339 HoltpvsERition Services for Senior Center - CDB®ndaydiznL8 / 2019
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 4.634 1 722 13,921 | - | e e Pre-Developed Basin A
2 |SCS Runoff 5.604 1 721 14,252 | - | e | e Pre-Developed Basin B
3 |SCS Runoff 0.040 1 720 146 | - | e | s Pre-Developed Basin C (Bypass)
5 |SCS Runoff 10.35 1 722 26,782 | - | e | s Post-Developed Basin Al (To Pond)
6 |SCS Runoff 4.214 1 718 8966 | - | e e Post-Developed Basin A2 (Bypass)
7 |SCS Runoff 1.497 1 718 3,047 | - | e s Post-Developed Basin B
8 |Reservoir 0.325 1 963 25,568 5 1415.96 16,850 Detention Pond
9 |Combine 4.355 1 718 34,534 6,8 | - | e Post-Developed Basin A (Combined)
11 |[SCS Runoff 29.90 1 730 184,084 | - | | e 10% Basin
12 |Combine 35.61 1 728 212,256 1,2,11 | e | e Existing 10% Basin
13 |Combine 31.06 1 730 221,665 7,9,11, | - | e Post-Developed 10% Basin
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 1

Pre-Developed Basin A

Hydrograph type = SCS Runoff Peak discharge = 4.634 cfs

Storm frequency = 1yrs Time to peak = 722 min

Time interval = 1 min Hyd. volume = 13,921 cuft

Drainage area = 6.130 ac Curve number = 64*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.40 min

Total precip. = 3.36in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.870 x 98) + (1.700 x 61) + (3.360 x 55) + (0.110 x 85) + (0.090 x 85)] / 6.130

Pre-Developed Basin A

Q (cfs) Hyd. No. 1 -- 1 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1
Pre-Developed Basin A
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.08 0.00 0.00

Land slope (%) = 1.90 0.00 0.00
Travel Time (min) = 8.86 + 0.00 + 0.00 = 8.86
Shallow Concentrated Flow

Flow length (ft) = 225.00 70.00 0.00

Watercourse slope (%) = 2.90 16.00 0.00

Surface description = Unpaved Unpaved Unpaved

Average velocity (ft/s) =2.75 6.45 0.00
Travel Time (min) = 1.36 + 0.18 + 0.00 = 155
Channel Flow

X sectional flow area (sqft) = 1.77 4.50 0.00

Wetted perimeter (ft) = 4.70 9.00 0.00

Channel slope (%) = 4.20 8.90 0.00

Manning's n-value = 0.024 0.060 0.015

Velocity (ft/s) =6.61

4.66
0.00

Flow length (ft) ({op40.0 535.0 0.0
Travel Time (min) = 0.10 + 191 + 0.00 = 202
Total Travel TIME, TC .. 12.40 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2

Pre-Developed Basin B

Hydrograph type = SCS Runoff
Storm frequency = 1yrs

Time interval = 1 min
Drainage area = 4.180 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 3.36in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

5.604 cfs
721 min
14,252 cuft
70*

O ft

10.80 min
Type Il
484

* Composite (Area/CN) = [(1.140 x 98) + (2.310 x 61) + (0.730 x 55)] / 4.180

Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Pre-Developed Basin B
Hyd. No. 2 -- 1 Year

Q (cfs)

6.00

5.00

4.00

3.00

2.00

J

\

1.00

0 120 240 360 480 600 720

——— Hyd No. 2
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 2
Pre-Developed Basin B
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.08 0.00 0.00

Land slope (%) = 2.00 0.00 0.00
Travel Time (min) = 8.68 + 0.00 + 0.00 = 8.68
Shallow Concentrated Flow

Flow length (ft) = 225.00 70.00 0.00

Watercourse slope (%) = 2.50 16.50 0.00

Surface description = Unpaved Unpaved Unpaved

Average velocity (ft/s) =2.55 6.55 0.00
Travel Time (min) = 1.47 + 0.18 + 0.00 = 165
Channel Flow

X sectional flow area (sqft) = 1.22 4.50 0.00

Wetted perimeter (ft) = 3.90 9.00 0.00

Channel slope (%) = 12.50 11.00 0.00

Manning's n-value = 0.024 0.035 0.015

Velocity (ft/s) =10.08

8.87
0.00

Flow length (ft) ({0}120.0 145.0 0.0
Travel Time (min) = 0.20 + 0.27 + 0.00 = 047
Total Travel TIME, TC .. 10.80 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 3

Pre-Developed Basin C (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 0.040 cfs

Storm frequency = 1yrs Time to peak = 720 min

Time interval = 1 min Hyd. volume = 146 cuft

Drainage area = 0.130 ac Curve number = 55

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 3.36in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

Pre-Developed Basin C (Bypass)

Q (cfs) Hyd. No. 3 -- 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 \ 0.01
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 3
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 5

Post-Developed Basin Al (To Pond)

Hydrograph type = SCS Runoff Peak discharge = 10.35 cfs

Storm frequency = 1yrs Time to peak = 722 min

Time interval = 1 min Hyd. volume = 26,782 cuft

Drainage area = 6.550 ac Curve number = 74*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.10 min

Total precip. = 3.36in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.290 x 98) + (4.160 x 61) + (0.020 x 85) + (0.080 x 79)] / 6.550

Post-Developed Basin Al (To Pond)

Q (cfs) Hyd. No. 5 -- 1 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 5
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 5
Post-Developed Basin Al (To Pond)
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.08 0.00 0.00

Land slope (%) = 1.50 0.00 0.00
Travel Time (min) = 9.74 + 0.00 + 0.00 = 974
Shallow Concentrated Flow

Flow length (ft) = 245.00 0.00 0.00

Watercourse slope (%) = 1.50 0.00 0.00

Surface description = Unpaved Unpaved Paved

Average velocity (ft/s) =1.98 0.00 0.00
Travel Time (min) = 2.07 + 0.00 + 0.00 = 207
Channel Flow

X sectional flow area (sqft) = 3.14 4.90 0.00

Wetted perimeter (ft) = 6.28 7.90 0.00

Channel slope (%) = 5.30 2.00 0.00

Manning's n-value = 0.012 0.012 0.015

Velocity (ft/s) =17.97

12.75
0.00

Flow length (ft) ({0})250.0 63.0 0.0
Travel Time (min) = 0.23 + 0.08 + 0.00 = 031
Total Travel TIME, TC .. 12.10 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 6

Post-Developed Basin A2 (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 4.214 cfs

Storm frequency = 1yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 8,966 cuft

Drainage area = 3.100 ac Curve number = 67*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 3.36in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.630 x 98) + (1.030 x 61) + (1.320 x 55) + (0.120 x 85)] / 3.100

Post-Developed Basin A2 (Bypass)

Q (cfs) Hyd. No. 6 -- 1 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 6
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Hydrograph Report

12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 7

Post-Developed Basin B

Monday, 02 / 18 / 2019

Hydrograph type = SCS Runoff Peak discharge = 1.497 cfs

Storm frequency = 1yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 3,047 cuft

Drainage area = 0.790 ac Curve number = 72*%

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 5.50 min

Total precip. = 3.36in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.250 x 98) + (0.440 x 61) + (0.100 x 55)] / 0.790

Post-Developed Basin B

Q (cfs) Hyd. No. 7 -- 1 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 J — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 7
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 7
Post-Developed Basin B
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.08 0.00 0.00

Land slope (%) = 9.00 0.00 0.00
Travel Time (min) = 475 + 0.00 + 0.00 = 475
Shallow Concentrated Flow

Flow length (ft) = 390.00 0.00 0.00

Watercourse slope (%) = 33.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =9.27 0.00 0.00
Travel Time (min) = 0.70 + 0.00 + 0.00 = 0.70
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({opo.o 0.0 0.0
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Total Travel TIME, TC ... 5.50 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 8

Detention Pond

Hydrograph type = Reservoir Peak discharge = 0.325 cfs

Storm frequency = 1yrs Time to peak = 963 min

Time interval = 1 min Hyd. volume = 25,568 cuft

Inflow hyd. No. = 5 - Post-Developed Basin A1 (MaRdakE)Vvation = 1415.96 ft

Reservoir name = Detention Pond Max. Storage = 16,850 cuft

Storage Indication method used.

Detention Pond

Q (cfs) Hyd. No. 8 -- 1 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 X 0.00

0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)
—— Hyd No. 8 —— Hyd No. 5 [ ] Total storage used = 16,850 cuft
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Pond Report 15

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Pond No. 1 - Detention Pond
Pond Data

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 1411.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1411.00 00 0 0
1.00 1412.00 2,600 1,300 1,300
2.00 1413.00 3,350 2,975 4,275
3.00 1414.00 3,950 3,650 7,925
4.00 1415.00 4,550 4,250 12,175
5.00 1416.00 5,200 4,875 17,050
6.00 1417.00 5,800 5,500 22,550
7.00 1418.00 6,520 6,160 28,710
8.00 1419.00 7,200 6,860 35,570
9.00 1420.00 7,950 7,575 43,145
Culvert / Orifice Structures Weir Structures
[A] [B] [C]  [PrfRsr] [A] [B] [C] [D]
Rise (in) = 30.00 2.00 Inactive  0.00 Crest Len (ft) = 13.50 1.50 0.00 0.00
Span (in) = 30.00 2.00 0.00 0.00 Crest El. (ft) = 1418.50 1415.90 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1410.00 1411.00 0.00 0.00 Weir Type =1 Rect Rect
Length (ft) = 54.35 0.50 0.00 0.00 Multi-Stage = Yes Yes No No
Slope (%) =112 1.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
10.00 1421.00
4—/
8.00 1419.00
//
6.00 ’/ 1417.00
4.00 1415.00
2.00 1413.00
0.00 1411.00
0.00 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00 70.00
Discharge (cfs
Total Q ge (cfs)
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Hydrograph Report

16

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Hyd. No. 9

Post-Developed Basin A (Combined)

Hydrograph type = Combine Peak discharge = 4.355 cfs

Storm frequency = 1yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 34,534 cuft

Inflow hyds. = 6,8 Contrib. drain. area = 3.100 ac

Post-Developed Basin A (Combined)

Q (cfs) Hyd. No. 9 -- 1 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

%—
0.00 — 0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)
~—— Hyd No. 9 ——— Hyd No. 6 ——— Hyd No. 8
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 11
10% Basin
Hydrograph type = SCS Runoff Peak discharge = 29.90 cfs
Storm frequency = 1yrs Time to peak = 730 min
Time interval = 1 min Hyd. volume = 184,084 cuft
Drainage area = 137.700 ac Curve number = 57*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 21.20 min
Total precip. = 3.36in Distribution = Type Il
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(5.490 x 98) + (9.790 x 61) + (122.420 x 55)] / 137.700
10% Basin
Q (cfs) Hyd. No. 11 -- 1 Year Q (cfs)
30.00 ‘ 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
\
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 11
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TR55 Tc Worksheet

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 11
10% Basin
Description A B C Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.08 0.00 0.00

Land slope (%) = 3.00 0.00 0.00
Travel Time (min) = 16.17 + 0.00 + 0.00 = 16.17
Shallow Concentrated Flow

Flow length (ft) = 290.00 0.00 0.00

Watercourse slope (%) = 5.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =3.61 0.00 0.00
Travel Time (min) = 1.34 + 0.00 + 0.00 = 134
Channel Flow

X sectional flow area (sqft) = 25.13 0.00 0.00

Wetted perimeter (ft) = 12.56 0.00 0.00

Channel slope (%) = 3.00 0.00 0.00

Manning's n-value = 0.035 0.015 0.015

Velocity (ft/s) =11.74

0.00
0.00

Flow length (ft) ({0})2630.0 0.0 0.0
Travel Time (min) = 3.74 + 0.00 + 0.00 = 3.74
Total Travel TIME, TC .. 21.20 min
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Hydrograph Report '

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 12

Existing 10% Basin

Hydrograph type = Combine Peak discharge = 35.61 cfs

Storm frequency = 1yrs Time to peak = 728 min

Time interval = 1 min Hyd. volume = 212,256 cuft

Inflow hyds. =121 Contrib. drain. area = 148.010 ac

Existing 10% Basin

Q (cfs) Hyd. No. 12 -- 1 Year Q (cfs)

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00
0.00 \ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 12 —— Hyd No. 1 —— Hyd No. 2 — Hyd No. 11
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 13
Post-Developed 10% Basin
Hydrograph type = Combine Peak discharge = 31.06 cfs
Storm frequency = 1yrs Time to peak = 730 min
Time interval = 1 min Hyd. volume = 221,665 cuft
Inflow hyds. =7,911 Contrib. drain. area = 138.490 ac
Post-Developed 10% Basin
Q (cfs) Hyd. No. 13 -- 1 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 \ 10.00
5.00 5.00
\
§
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
——— Hyd No. 13 ——— Hyd No. 7 ——— Hyd No. 9 ——— Hyd No. 11
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 8.155 1 722 22,292 | —- | e e Pre-Developed Basin A
2 |SCS Runoff 8.667 1 721 21,365 | - | e e Pre-Developed Basin B
3 |SCS Runoff 0.107 1 719 273 | e e s Pre-Developed Basin C (Bypass)
5 |SCS Runoff 15.21 1 721 38,742 | - | e e Post-Developed Basin Al (To Pond)
6 |SCS Runoff 6.774 1 718 13859 | - | e | e Post-Developed Basin A2 (Bypass)
7 |SCS Runoff 2.230 1 718 4,484 | - | e e Post-Developed Basin B
8 |Reservoir 1.586 1 758 37,171 5 1416.32 18,791 Detention Pond
9 |Combine 6.945 1 718 51,030 6,8 | - | e Post-Developed Basin A (Combined)
11 |[SCS Runoff 71.97 1 729 329,813 | - | e e 10% Basin
12 |Combine 82.28 1 727 373,470 1,2,11 | e | e Existing 10% Basin
13 |Combine 73.68 1 729 385,328 7,9,11, | - | e Post-Developed 10% Basin
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 1

Pre-Developed Basin A

Hydrograph type = SCS Runoff Peak discharge = 8.155 cfs

Storm frequency = 2yrs Time to peak = 722 min

Time interval = 1 min Hyd. volume = 22,292 cuft

Drainage area = 6.130 ac Curve number = 64*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.40 min

Total precip. = 4.08in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.870 x 98) + (1.700 x 61) + (3.360 x 55) + (0.110 x 85) + (0.090 x 85)] / 6.130

Pre-Developed Basin A

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 2

Pre-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 8.667 cfs

Storm frequency = 2yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 21,365 cuft

Drainage area = 4.180 ac Curve number = 70*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 10.80 min

Total precip. = 4.08in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.140 x 98) + (2.310 x 61) + (0.730 x 55)] / 4.180

Pre-Developed Basin B

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 3

Pre-Developed Basin C (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 0.107 cfs

Storm frequency = 2yrs Time to peak = 719 min

Time interval = 1 min Hyd. volume = 273 cuft

Drainage area = 0.130 ac Curve number = 55

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.08in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Pre-Developed Basin C (Bypass)

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 5

Post-Developed Basin Al (To Pond)

Hydrograph type = SCS Runoff Peak discharge = 15.21 cfs

Storm frequency = 2yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 38,742 cuft

Drainage area = 6.550 ac Curve number = 74*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.10 min

Total precip. = 4.08in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.290 x 98) + (4.160 x 61) + (0.020 x 85) + (0.080 x 79)] / 6.550

Post-Developed Basin Al (To Pond)

Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
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15.00 15.00

12.00 12.00
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3.00 3.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 6

Post-Developed Basin A2 (Bypass)
Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 1 min
Drainage area = 3.100 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 4.08in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

6.774 cfs
718 min
13,859 cuft
67*

O ft

5.00 min
Type Il
484

* Composite (Area/CN) = [(0.630 x 98) + (1.030 x 61) + (1.320 x 55) + (0.120 x 85)] / 3.100

Q (cfs)
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Post-Developed Basin A2 (Bypass)
Hyd. No. 6 -- 2 Year

Q (cfs)

7.00

6.00

5.00

4.00

3.00

2.00

\

1.00

IS

0 120 240 360 480 600 720 840

——— Hyd No. 6

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

960 1080 1200

0.00
1320 1440 1560

Time (min)

Page 83 of 34



Hydrograph Report

27

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 7

Post-Developed Basin B

Monday, 02 / 18 / 2019

Hydrograph type = SCS Runoff Peak discharge = 2.230 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 4,484 cuft

Drainage area = 0.790 ac Curve number = 72*%

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 5.50 min

Total precip. = 4.08in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.250 x 98) + (0.440 x 61) + (0.100 x 55)] / 0.790

Post-Developed Basin B

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J — 0.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 8
Detention Pond
Hydrograph type = Reservoir Peak discharge = 1.586 cfs
Storm frequency = 2yrs Time to peak = 758 min
Time interval = 1 min Hyd. volume = 37,171 cuft
Inflow hyd. No. = 5 - Post-Developed Basin A1 (MaRdakE)Vvation = 1416.32 ft
Reservoir name = Detention Pond Max. Storage = 18,791 cuft
Storage Indication method used.
Detention Pond
Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
r—
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)
—— Hyd No. 8 —— Hyd No. 5 [ ] Total storage used = 18,791 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Hyd. No. 9

Post-Developed Basin A (Combined)

Hydrograph type = Combine Peak discharge = 6.945 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 51,030 cuft

Inflow hyds. = 6,8 Contrib. drain. area = 3.100 ac

Post-Developed Basin A (Combined)

Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 Q 1.00

&b\
0.00 - 0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)
~—— Hyd No. 9 ——— Hyd No. 6 ——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 11

10% Basin

Hydrograph type = SCS Runoff Peak discharge = 71.97 cfs

Storm frequency = 2yrs Time to peak = 729 min

Time interval = 1 min Hyd. volume = 329,813 cuft

Drainage area = 137.700 ac Curve number = 57*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 21.20 min

Total precip. = 4.08in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(5.490 x 98) + (9.790 x 61) + (122.420 x 55)] / 137.700

10% Basin

Q (cfs) Hyd. No. 11 -- 2 Year Q (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 12

Existing 10% Basin

Hydrograph type = Combine Peak discharge = 82.28 cfs

Storm frequency = 2yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 373,470 cuft

Inflow hyds. =121 Contrib. drain. area = 148.010 ac

Existing 10% Basin

Q (cfs) Hyd. No. 12 -- 2 Year Q (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 13

Post-Developed 10% Basin

Hydrograph type = Combine Peak discharge = 73.68 cfs

Storm frequency = 2yrs Time to peak = 729 min

Time interval = 1 min Hyd. volume = 385,328 cuft

Inflow hyds. =7,911 Contrib. drain. area = 138.490 ac

Post-Developed 10% Basin

Q (cfs) Hyd. No. 13 -- 2 Year Q (cfs)
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 12.10 1 722 31,810 |  --- | e e Pre-Developed Basin A
2 |SCS Runoff 11.98 1 721 29,179 | e | e[ e Pre-Developed Basin B
3 |SCS Runoff 0.189 1 718 429 | - | e e Pre-Developed Basin C (Bypass)
5 |SCS Runoff 20.41 1 721 51,627 | - | e e Post-Developed Basin Al (To Pond)
6 |SCS Runoff 9.579 1 718 19,323 | -- | e | e Post-Developed Basin A2 (Bypass)
7 |SCS Runoff 3.011 1 718 6,048 | - | e s Post-Developed Basin B
8 |Reservoir 5.385 1 734 49,978 5 1416.92 22,099 Detention Pond
9 |Combine 9.775 1 718 69,301 6,8 | - | e Post-Developed Basin A (Combined)
11 |[SCS Runoff 126.53 1 728 504,520 | - | e | e 10% Basin
12 |Combine 142.23 1 727 565,508 1,2,11 | e | e Existing 10% Basin
13 |Combine 132.28 1 728 579,869 7,9,11, | - | e Post-Developed 10% Basin
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Pre-Developed Basin A

Hydrograph type = SCS Runoff
Storm frequency = 5yrs

Time interval = 1 min
Drainage area = 6.130 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 4.80in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

12.10 cfs
722 min
31,810 cuft
64*

O ft

12.40 min
Type Il
484

* Composite (Area/CN) = [(0.870 x 98) + (1.700 x 61) + (3.360 x 55) + (0.110 x 85) + (0.090 x 85)] / 6.130

Q (cfs)
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\
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 2

Pre-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 11.98 cfs

Storm frequency = 5yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 29,179 cuft

Drainage area = 4.180 ac Curve number = 70*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 10.80 min

Total precip. = 4.80in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.140 x 98) + (2.310 x 61) + (0.730 x 55)] / 4.180

Pre-Developed Basin B

Q (cfs) Hyd. No. 2 -- 5 Year Q (cfs)

12.00 ‘ 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 2

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
Page 92 of 34



36
Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 3

Pre-Developed Basin C (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 0.189 cfs

Storm frequency = 5yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 429 cuft

Drainage area = 0.130 ac Curve number = 55

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.80in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Pre-Developed Basin C (Bypass)

Q (cfs) Hyd. No. 3 -- 5 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
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0.00 0.00
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Time (min)
——— Hyd No. 3

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
Page 93 of 34



37

Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 5

Post-Developed Basin Al (To Pond)

Hydrograph type = SCS Runoff Peak discharge = 20.41 cfs

Storm frequency = 5yrs Time to peak = 721 min

Time interval = 1 min Hyd. volume = 51,627 cuft

Drainage area = 6.550 ac Curve number = 74*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.10 min

Total precip. = 4.80in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(2.290 x 98) + (4.160 x 61) + (0.020 x 85) + (0.080 x 79)] / 6.550

Post-Developed Basin Al (To Pond)

Q (cfs) Hyd. No. 5 -- 5 Year Q (cfs)

21.00 21.00

18.00 18.00

15.00 15.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 6
Post-Developed Basin A2 (Bypass)
Hydrograph type = SCS Runoff Peak discharge = 9.579 cfs
Storm frequency = 5yrs Time to peak = 718 min
Time interval = 1 min Hyd. volume = 19,323 cuft
Drainage area = 3.100 ac Curve number = 67*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 4.80in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(0.630 x 98) + (1.030 x 61) + (1.320 x 55) + (0.120 x 85)] / 3.100

Post-Developed Basin A2 (Bypass)

Q (cfs) Hyd. No. 6 -- 5 Year Q (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 7

Post-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 3.011 cfs

Storm frequency = 5yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 6,048 cuft

Drainage area = 0.790 ac Curve number = 72*%

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 5.50 min

Total precip. = 4.80in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.250 x 98) + (0.440 x 61) + (0.100 x 55)] / 0.790

Post-Developed Basin B

Q (cfs) Hyd. No. 7 -- 5 Year Q (cfs)
4.00 4.00
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0.00 - 0.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 8
Detention Pond
Hydrograph type = Reservoir Peak discharge = 5.385 cfs
Storm frequency = 5yrs Time to peak = 734 min
Time interval = 1 min Hyd. volume = 49,978 cuft
Inflow hyd. No. = 5 - Post-Developed Basin A1 (MaRdakE)Vvation = 1416.92 ft
Reservoir name = Detention Pond Max. Storage = 22,099 cuft
Storage Indication method used.
Detention Pond
Q (cfs) Hyd. No. 8 -- 5 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
T~
000 M —_— . 000
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)
—— Hyd No. 8 —— Hyd No. 5 [ ] Total storage used = 22,099 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Hyd. No. 9

Post-Developed Basin A (Combined)

Hydrograph type = Combine Peak discharge = 9.775 cfs

Storm frequency = 5yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 69,301 cuft

Inflow hyds. = 6,8 Contrib. drain. area = 3.100 ac
Post-Developed Basin A (Combined)

Q (cfs) Hyd. No. 9 -- 5 Year Q (cfs)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \ 2.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 11

10% Basin

Hydrograph type = SCS Runoff
Storm frequency = 5yrs

Time interval = 1 min
Drainage area = 137.700 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 4.80in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

126.53 cfs
728 min
504,520 cuft
57*

O ft

21.20 min
Type Il

484

* Composite (Area/CN) = [(5.490 x 98) + (9.790 x 61) + (122.420 x 55)] / 137.700

Q (cfs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Hyd. No. 12

Existing 10% Basin

Hydrograph type = Combine Peak discharge = 142.23 cfs

Storm frequency = 5yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 565,508 cuft

Inflow hyds. =121 Contrib. drain. area = 148.010 ac

Existing 10% Basin

Q (cfs) Hyd. No. 12 -- 5 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 13

Post-Developed 10% Basin

Hydrograph type = Combine Peak discharge = 132.28 cfs

Storm frequency = 5yrs Time to peak = 728 min

Time interval = 1 min Hyd. volume = 579,869 cuft

Inflow hyds. =7,911 Contrib. drain. area = 138.490 ac

Post-Developed 10% Basin

Q (cfs) Hyd. No. 13 -- 5 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 16.36 1 722 42,226 | - | e e Pre-Developed Basin A
2 |SCS Runoff 15.47 1 720 37525 | e | e e Pre-Developed Basin B
3 |SCS Runoff 0.285 1 718 608 | - | e e Pre-Developed Basin C (Bypass)
5 |SCS Runoff 25.82 1 721 65,197 | - | e e Post-Developed Basin Al (To Pond)
6 |SCS Runoff 12.56 1 718 25,227 | e | e e Post-Developed Basin A2 (Bypass)
7 |SCS Runoff 3.826 1 718 7,705 | e | e e Post-Developed Basin B
8 |Reservoir 10.70 1 731 63,489 5 1417.53 25,842 Detention Pond
9 |Combine 12.78 1 718 88,716 6,8 | - | e Post-Developed Basin A (Combined)
11 |[SCS Runoff 189.68 1 727 702,713 | - | | - 10% Basin
12 |Combine 210.92 1 726 782,465 1,2,11 | e | e Existing 10% Basin
13 [Combine 202.14 1 727 799,135 7,9,11, | - | emeee Post-Developed 10% Basin
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 1

Pre-Developed Basin A

Hydrograph type = SCS Runoff Peak discharge = 16.36 cfs

Storm frequency = 10 yrs Time to peak = 722 min

Time interval = 1 min Hyd. volume = 42,226 cuft

Drainage area = 6.130 ac Curve number = 64*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.40 min

Total precip. = 5.52in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.870 x 98) + (1.700 x 61) + (3.360 x 55) + (0.110 x 85) + (0.090 x 85)] / 6.130

Pre-Developed Basin A

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 2

Pre-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 15.47 cfs

Storm frequency = 10yrs Time to peak = 720 min

Time interval = 1 min Hyd. volume = 37,525 cuft

Drainage area = 4.180 ac Curve number = 70*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 10.80 min

Total precip. = 5.52in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.140 x 98) + (2.310 x 61) + (0.730 x 55)] / 4.180

Pre-Developed Basin B

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 2
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Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 3

Pre-Developed Basin C (Bypass)
Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Time interval = 1 min
Drainage area = 0.130 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 5.52in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

0.285 cfs
718 min
608 cuft
55

O ft

5.00 min
Type Il
484
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 5
Post-Developed Basin Al (To Pond)
Hydrograph type = SCS Runoff Peak discharge = 25.82 cfs
Storm frequency = 10 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 65,197 cuft
Drainage area = 6.550 ac Curve number = 74*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 12.10 min
Total precip. = 5.52in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.290 x 98) + (4.160 x 61) + (0.020 x 85) + (0.080 x 79)] / 6.550
Post-Developed Basin Al (To Pond)
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 5
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Hydrograph Report ’

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 6

Post-Developed Basin A2 (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 12.56 cfs

Storm frequency = 10yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 25,227 cuft

Drainage area = 3.100 ac Curve number = 67*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 5.52in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.630 x 98) + (1.030 x 61) + (1.320 x 55) + (0.120 x 85)] / 3.100

Post-Developed Basin A2 (Bypass)

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
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——— Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 7

Post-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 3.826 cfs

Storm frequency = 10yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 7,705 cuft

Drainage area = 0.790 ac Curve number = 72*%

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 5.50 min

Total precip. = 5.52in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.250 x 98) + (0.440 x 61) + (0.100 x 55)] / 0.790

Post-Developed Basin B

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 7
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Hydrograph Report ’

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 8
Detention Pond
Hydrograph type = Reservoir Peak discharge = 10.70 cfs
Storm frequency = 10yrs Time to peak = 731 min
Time interval = 1 min Hyd. volume = 63,489 cuft
Inflow hyd. No. = 5 - Post-Developed Basin A1 (MaRdakE)Vvation = 1417.53 ft
Reservoir name = Detention Pond Max. Storage = 25,842 cuft
Storage Indication method used.
Detention Pond
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
.
0.00 0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
Time (min)
—— Hyd No. 8 —— Hyd No. 5 [ ] Total storage used = 25,842 cuft
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Hydrograph Report ’

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 9

Post-Developed Basin A (Combined)

Hydrograph type = Combine Peak discharge = 12.78 cfs

Storm frequency = 10yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 88,716 cuft

Inflow hyds. = 6,8 Contrib. drain. area = 3.100 ac

Post-Developed Basin A (Combined)

Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \ 2.00
0.00 =—=- 0.00

0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880
Time (min)
~—— Hyd No. 9 ——— Hyd No. 6 ——— Hyd No. 8
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 11

10% Basin

Hydrograph type = SCS Runoff Peak discharge = 189.68 cfs

Storm frequency = 10 yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 702,713 cuft

Drainage area = 137.700 ac Curve number = 57*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 21.20 min

Total precip. = 5.52in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(5.490 x 98) + (9.790 x 61) + (122.420 x 55)] / 137.700

10% Basin

Q (cfs) Hyd. No. 11 -- 10 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 \\ 30.00

J \¥
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
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—— Hyd No. 11
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Hydrograph Report >

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 12

Existing 10% Basin

Hydrograph type = Combine Peak discharge = 210.92 cfs

Storm frequency = 10yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 782,465 cuft

Inflow hyds. =121 Contrib. drain. area = 148.010 ac

Existing 10% Basin

Q (cfs) Hyd. No. 12 -- 10 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 \\ 30.00

0.00 k 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 12 —— Hyd No. 1 —— Hyd No. 2 — Hyd No. 11
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Hydrograph Report ’

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 13

Post-Developed 10% Basin

Hydrograph type = Combine Peak discharge = 202.14 cfs

Storm frequency = 10 yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 799,135 cuft

Inflow hyds. =7,911 Contrib. drain. area = 138.490 ac

Post-Developed 10% Basin

Q (cfs) Hyd. No. 13 -- 10 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 30.00

0.00 L 0.00
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—— Hyd No. 13 —— Hyd No. 7 —— Hyd No. 9 — Hyd No. 11
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 22.44 1 721 57,206 | - | eeee | e Pre-Developed Basin A
2 |SCS Runoff 20.38 1 720 49,280 | - | e e Pre-Developed Basin B
3 |SCS Runoff 0.426 1 718 877 | e | e e Pre-Developed Basin C (Bypass)
5 |SCS Runoff 33.23 1 721 84,082 | - | e - Post-Developed Basin Al (To Pond)
6 |SCS Runoff 16.73 1 718 33,626 | - | e e Post-Developed Basin A2 (Bypass)
7 |SCS Runoff 4.947 1 718 10,026 | - | e | e Post-Developed Basin B
8 |Reservoir 18.30 1 729 82,316 5 1418.26 30,448 Detention Pond
9 |Combine 21.86 1 721 115,942 6,8 | - | e Post-Developed Basin A (Combined)
11 |[SCS Runoff 283.52 1 727 996,530 | - | | - 10% Basin
12 |Combine 312.93 1 726 1,103,017 1,2,11 | e | e Existing 10% Basin
13 |Combine 305.49 1 727 1,122,498 | 7,9,11, | = - | - Post-Developed 10% Basin
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Hydrograph Report

58

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1
Pre-Developed Basin A

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 25yrs Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 6.130 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 6.48in Distribution
Storm duration = 24 hrs Shape factor

Monday, 02 / 18 / 2019

22.44 cfs
721 min
57,206 cuft
64*

O ft

12.40 min
Type Il
484

* Composite (Area/CN) = [(0.870 x 98) + (1.700 x 61) + (3.360 x 55) + (0.110 x 85) + (0.090 x 85)] / 6.130

Pre-Developed Basin A

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200

——— Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 2

Pre-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 20.38 cfs

Storm frequency = 25yrs Time to peak = 720 min

Time interval = 1 min Hyd. volume = 49,280 cuft

Drainage area = 4.180 ac Curve number = 70*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 10.80 min

Total precip. = 6.48in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.140 x 98) + (2.310 x 61) + (0.730 x 55)] / 4.180

Pre-Developed Basin B

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)

21.00 21.00

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
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Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 3

Pre-Developed Basin C (Bypass)
Hydrograph type = SCS Runoff
Storm frequency = 25yrs
Time interval = 1 min
Drainage area = 0.130 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 6.48in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

0.426 cfs
718 min
877 cuft
55

O ft

5.00 min
Type Il
484
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Hydrograph Report '

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 5
Post-Developed Basin Al (To Pond)
Hydrograph type = SCS Runoff Peak discharge = 33.23 cfs
Storm frequency = 25yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 84,082 cuft
Drainage area = 6.550 ac Curve number = 74*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 12.10 min
Total precip. = 6.48in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.290 x 98) + (4.160 x 61) + (0.020 x 85) + (0.080 x 79)] / 6.550
Post-Developed Basin Al (To Pond)
Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 6

Post-Developed Basin A2 (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 16.73 cfs

Storm frequency = 25yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 33,626 cuft

Drainage area = 3.100 ac Curve number = 67*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 6.48in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.630 x 98) + (1.030 x 61) + (1.320 x 55) + (0.120 x 85)] / 3.100

Post-Developed Basin A2 (Bypass)

Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 7

Post-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 4.947 cfs

Storm frequency = 25yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 10,026 cuft

Drainage area = 0.790 ac Curve number = 72*%

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 5.50 min

Total precip. = 6.48in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.250 x 98) + (0.440 x 61) + (0.100 x 55)] / 0.790

Post-Developed Basin B

Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
5.00 ' 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 8

Detention Pond

Hydrograph type = Reservoir Peak discharge = 18.30 cfs

Storm frequency = 25yrs Time to peak = 729 min

Time interval = 1 min Hyd. volume = 82,316 cuft

Inflow hyd. No. = 5 - Post-Developed Basin A1 (MaRdakE)Vvation = 1418.26 ft

Reservoir name = Detention Pond Max. Storage = 30,448 cuft

Storage Indication method used.

Detention Pond

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)

35.00 35.00

30.00 30.00

25.00 25.00

20.00 20.00

15.00 15.00

10.00 10.00

5.00 5.00
0.00 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)
—— Hyd No. 8 —— Hyd No. 5 [ ] Total storage used = 30,448 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 9
Post-Developed Basin A (Combined)
Hydrograph type = Combine Peak discharge = 21.86 cfs
Storm frequency = 25yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 115,942 cuft
Inflow hyds. = 6,8 Contrib. drain. area = 3.100 ac
Post-Developed Basin A (Combined)
Q (cfs) Hyd. No. 9 -- 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 &\& 4.00
§§,=k
0.00 : 0.00
0 180 360 540 720 900 1080 1260 1440 1620 1800
Time (min)
~—— Hyd No. 9 ——— Hyd No. 6 ——— Hyd No. 8
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 11

10% Basin

Hydrograph type = SCS Runoff Peak discharge = 283.52 cfs

Storm frequency = 25yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 996,530 cuft

Drainage area = 137.700 ac Curve number = 57*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 21.20 min

Total precip. = 6.48in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(5.490 x 98) + (9.790 x 61) + (122.420 x 55)] / 137.700

10% Basin

Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00
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Hydrograph Report !

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 12

Existing 10% Basin

Hydrograph type = Combine Peak discharge = 312.93 cfs

Storm frequency = 25yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 1,103,017 cuft

Inflow hyds. =121 Contrib. drain. area = 148.010 ac

Existing 10% Basin

Q (cfs) Hyd. No. 12 -- 25 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 \ 40.00

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
——— Hyd No. 12 ——— Hyd No. 1 —— Hyd No. 2 — Hyd No. 11
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 13

Post-Developed 10% Basin

Hydrograph type = Combine Peak discharge = 305.49 cfs

Storm frequency = 25yrs Time to peak = 727 min

Time interval = 1 min Hyd. volume = 1,122,498 cuft

Inflow hyds. =7,911 Contrib. drain. area = 138.490 ac

Post-Developed 10% Basin

Q (cfs) Hyd. No. 13 -- 25 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 40.00

0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 13 —— Hyd No. 7 —— Hyd No. 9 — Hyd No. 11
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 32.21 1 721 81,430 | - | e e Pre-Developed Basin A
2 |SCS Runoff 28.02 1 720 67,887 | - | e e Pre-Developed Basin B
3 |SCS Runoff 0.658 1 718 1,328 | - | e | s Pre-Developed Basin C (Bypass)
5 |SCS Runoff 44.62 1 721 113,612 | - | e | e Post-Developed Basin Al (To Pond)
6 |SCS Runoff 23.26 1 718 47,057 | - | e e Post-Developed Basin A2 (Bypass)
7 |SCS Runoff 6.670 1 718 13,676 | o= | e | e Post-Developed Basin B
8 |Reservoir 36.92 1 725 111,796 5 1418.89 34,801 Detention Pond
9 |Combine 44.65 1 724 158,853 6,8 | - | e Post-Developed Basin A (Combined)
11 |[SCS Runoff 438.50 1 727 1,486,437 | - | - | - 10% Basin
12 |Combine 481.06 1 726 1,635,756 1,2,11 | e | e Existing 10% Basin
13 |Combine 480.49 1 726 1,658,965 | 7,9,11, | = - | - Post-Developed 10% Basin
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70

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 1

Pre-Developed Basin A

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 6.130 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 7.921in Distribution

Storm duration = 24 hrs Shape factor

Monday, 02 / 18 / 2019

32.21 cfs
721 min
81,430 cuft
64*

O ft

12.40 min
Type Il
484

* Composite (Area/CN) = [(0.870 x 98) + (1.700 x 61) + (3.360 x 55) + (0.110 x 85) + (0.090 x 85)] / 6.130

Pre-Developed Basin A

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 l\ 5.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200

——— Hyd No. 1

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 2
Pre-Developed Basin B
Hydrograph type = SCS Runoff Peak discharge = 28.02 cfs
Storm frequency = 100 yrs Time to peak = 720 min
Time interval = 1 min Hyd. volume = 67,887 cuft
Drainage area = 4.180 ac Curve number = 70*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 10.80 min
Total precip. = 7.92in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(1.140 x 98) + (2.310 x 61) + (0.730 x 55)] / 4.180
Pre-Developed Basin B
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 3

Pre-Developed Basin C (Bypass)
Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 1 min
Drainage area = 0.130 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 7.921in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Monday, 02 / 18 / 2019

0.658 cfs
718 min
1,328 cuft
55

O ft

5.00 min
Type Il
484

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

0.00

Pre-Developed Basin C (Bypass)
Hyd. No. 3 -- 100 Year

Q (cfs)

1.00

0.90

0.80

0.70

0.60

0.50

0.40

0.30

0.20

0.10

J

0 120 240 360 480 600 720

——— Hyd No. 3
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Time (min)
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Hydrograph Report !

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019
Hyd. No. 5
Post-Developed Basin Al (To Pond)
Hydrograph type = SCS Runoff Peak discharge = 44.62 cfs
Storm frequency = 100 yrs Time to peak = 721 min
Time interval = 1 min Hyd. volume = 113,612 cuft
Drainage area = 6.550 ac Curve number = 74*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 12.10 min
Total precip. = 7.92in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [(2.290 x 98) + (4.160 x 61) + (0.020 x 85) + (0.080 x 79)] / 6.550
Post-Developed Basin Al (To Pond)
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 4) 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 6

Post-Developed Basin A2 (Bypass)

Hydrograph type = SCS Runoff Peak discharge = 23.26 cfs

Storm frequency = 100 yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 47,057 cuft

Drainage area = 3.100 ac Curve number = 67*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 7.92in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.630 x 98) + (1.030 x 61) + (1.320 x 55) + (0.120 x 85)] / 3.100

Post-Developed Basin A2 (Bypass)

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)

24.00 24.00

20.00 20.00

16.00 16.00

12.00 12.00
8.00 8.00
4.00 4.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 7

Post-Developed Basin B

Hydrograph type = SCS Runoff Peak discharge = 6.670 cfs

Storm frequency = 100 yrs Time to peak = 718 min

Time interval = 1 min Hyd. volume = 13,676 cuft

Drainage area = 0.790 ac Curve number = 72*%

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 5.50 min

Total precip. = 7.92in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.250 x 98) + (0.440 x 61) + (0.100 x 55)] / 0.790

Post-Developed Basin B

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
Time (min)

——— Hyd No. 7
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Hydrograph Report !

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 8

Detention Pond

Hydrograph type = Reservoir Peak discharge = 36.92 cfs

Storm frequency = 100 yrs Time to peak = 725 min

Time interval = 1 min Hyd. volume = 111,796 cuft

Inflow hyd. No. = 5 - Post-Developed Basin A1 (MaRdakE)Vvation = 1418.89 ft

Reservoir name = Detention Pond Max. Storage = 34,801 cuft

Storage Indication method used.

Detention Pond

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

T —
0.00 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
—— Hyd No. 8 —— Hyd No. 5 [ ] Total storage used = 34,801 cuft
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Hydrograph Report

1

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Hyd. No. 9
Post-Developed Basin A (Combined)
Hydrograph type = Combine Peak discharge = 44.65 cfs
Storm frequency = 100 yrs Time to peak = 724 min
Time interval = 1 min Hyd. volume = 158,853 cuft
Inflow hyds. = 6,8 Contrib. drain. area = 3.100 ac
Post-Developed Basin A (Combined)
Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
~—
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 9 —— Hyd No. 6 —— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Hyd. No. 11

10% Basin

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval = 1 min Hyd. volume
Drainage area = 137.700 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 7.921in Distribution

Storm duration = 24 hrs Shape factor

Monday, 02 / 18 / 2019

438.50 cfs
727 min
1,486,437 cuft
57*

O ft

21.20 min
Type Il

484

* Composite (Area/CN) = [(5.490 x 98) + (9.790 x 61) + (122.420 x 55)] / 137.700

10% Basin

Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 \\ 60.00

0.00 J 0.00

0 120 240 360 480 600 720 840 960 1080 1200

——— Hyd No. 11
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Time (min)

Page 135 of 3¢



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Hyd. No. 12

Existing 10% Basin

Hydrograph type = Combine Peak discharge = 481.06 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 1,635,756 cuft

Inflow hyds. =121 Contrib. drain. area = 148.010 ac

Existing 10% Basin

Q (cfs) Hyd. No. 12 -- 100 Year Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 \\ 70.00

0.00 0.00

0 120 240 360 480 600 720 840

——— Hyd No. 12 —— Hyd No. 1 —— Hyd No. 2
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1320 1440 1560
Time (min)

—— Hyd No. 11
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Monday, 02 / 18 / 2019

Hyd. No. 13

Post-Developed 10% Basin

Hydrograph type = Combine Peak discharge = 480.49 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 1 min Hyd. volume = 1,658,965 cuft

Inflow hyds. =7,911 Contrib. drain. area = 138.490 ac

Post-Developed 10% Basin

Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 \ 70.00

PAS
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 13 —— Hyd No. 7 —— Hyd No. 9 — Hyd No. 11
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Hydraflow Rainfall Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Monday, 02 / 18 / 2019

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 35.5999 7.1000 0.7545 | e
2 64.2654 11.8000 0.8472 | e
3 0.0000 0.0000 0.0000 | -
5 65.2361 12.4000 0.7948 | -
10 67.8697 12.8000 07709 | e
25 73.1616 13.1000 074812 | = -
50 81.6503 13.8000 07459 | e
100 89.0424 14.2000 0.7417 | -
File name: Atlanta.|DF
Intensity =B / (Tc + D)*"E
Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 5.43 4.18 3.44 2.95 2.60 2.33 2.12 1.95 1.80 1.68 1.58 1.49
2 5.89 4.72 3.96 3.43 3.03 2.72 2.47 2.27 2.10 1.95 1.83 1.72
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.74 5.51 4.70 4.11 3.67 3.32 3.04 2.81 2.61 2.44 2.30 2.17
10 7.37 6.09 5.23 4.60 4.13 3.75 3.44 3.19 2.97 2.79 2.63 2.49
25 8.38 6.98 6.03 5.34 4.80 4.38 4.03 3.75 3.50 3.29 3.11 2.95
50 9.15 7.68 6.66 5.91 5.33 4.87 4.49 4.18 3.91 3.68 3.48 3.30
100 9.95 8.38 7.29 6.48 5.86 5.36 4.95 4.61 4.32 4.06 3.84 3.65
Tc = time in minutes. Values may exceed 60.
Precip. file name: I:\Engineering\Reference\Hydrology & SWM GO-By\PCP Tables (Hydraflow)\Atlanta GA.pcp
Rainfall Precipitation Table (in)
Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 3.36 4.08 1.20 4.80 5.52 6.48 7.20 7.92
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
custom FB #332413 ConstructignServicgs for,genior:Genter,, CDBG, 5 Attachn
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Stormwater Management Report
Dawson County Senior Center

Appendix C
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Stormwater Management Report
Dawson County Senior Center

Appendix D
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Operations & Maintenance Guidance Document

Dry Detention Basins

A dry detention basin is a storage basin designed to
provide water quantity control through detention
of stormwater runoff. The purpose of detention is
to allow some of the water to exfiltrate into the
ground and the remainder of the water to release
slowly over a period of time to reduce downstream
water quantity impacts. Dry detention basins are
designed to completely drain following a storm
event and are normally dry between rain events.
They provide limited pollutant removal benefits and

are not intended for water quality treatment alone.

There are some common problems to be aware of when maintaining a dry detention basin. They include,
but are not limited to, the following:

e Sediment build-up

e Trash, litter, and debris accumulation

o (Clogging and structural repairs in the inlet and outlet structures
e Establishing vegetation within the dry detention basin

e Erosion

e Mowers compacting and rutting the basin bottom

e Mosquitoes breeding in the practice

e Ant mounds

Routine maintenance should be performed on the dry detention basins to ensure that the structure is
properly functioning. Note that during the first year the dry detention basin is built, maintenance may be
required at a higher frequency to ensure the proper establishment of vegetation in the practice. In the
event of snow, check to make sure that the materials used to de-ice the surrounding areas stay out of the
practice to avoid clogging and further pollution.

Dry detention basins should be inspected after a large rainstorm. Keep drainage paths, both to and from
the BMP, clean so that the water can properly infiltrate into the ground. Note that it might take longer
for the water to infiltrate into the ground during the winter months and early spring. If the dry detention
basin is not draining properly, check for clogging of the inflow and outflow structures.

If the forebay or dry detention basin has received a significant amount of sediment over a period of time,
then the sediment at the bottom of the forebay or dry detention basin may need to be removed.
Accumulated sediment in the practice decreases the available storage volume and affects the basin’s
ability to function as it was designed.

21
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Operations & Maintenance Guidance Document

If designed and maintained correctly, dry detention basins should not become a breeding ground for

mosquitoes. A mosquito egg requires 24-48 hours to hatch. In addition, it takes 10-14 more days for the

egg to develop and become an adult. By having a dry detention basin that drains properly, it is unlikely

that a dry detention basin would provide a habitat that could become a breeding area for mosquitoes.

Should the dry detention basin become a breeding ground for mosquitoes, the problem is likely with the

overflow structure which may need to be addressed.

The table below shows a schedule for when different maintenance activities should be performed on the

dry detention basins.

Dry Detention Basin Typical Routine Maintenance Activities and Schedule

Activity

Schedule

e Remove debris from basin surface to minimize outlet clogging and
improve aesthetics.

Note erosion of detention basin banks or bottom

Inspect for damage to the embankment.

Monitor for sediment accumulation in the facility and forebay.
Examine to ensure that inlet and outlet devices are free of debris and
operational.

Annually and following
significant storm events

Remove sediment buildup.

Repair and revegetate undercut and/or eroded areas.
Perform structural repairs to inlet and outlets.

Repair undercut or eroded areas.

Mow side slopes.

Seed or sod to restore dead or damaged ground cover.

As needed based on
inspection

Mow to limit unwanted vegetation.
Litter/ Debris Removal.

Routine

22
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Operations & Maintenance Guidance Document

Dry Detention Basin

Maintenance Item

Condition

Good | Marginal | Poor

N/A

%

Comment

General Inspection

Access to the site is adequately maintained
for inspection and maintenance.

Area is clean (trash, debris, grass clippings,
etc. removed).

Inlet Structure

Drainage ways (overland flow or pipes) to
the practice are free of trash, debris, large
branches, etc.

Area around the inlet structure is mowed
and grass clippings are removed.

No evidence of gullies, rills, or excessive
erosion around the inlet structure.

Water is going through structure (i.e. no
evidence of water going around the
structure).

Inlet pipe is in good condition and is not
clogged.

Diversion structure (high flow bypass
structure or other) is free of trash, debris, or
sediment. Comment on overall condition of
diversion structure and list type.

Pretreatment (forebay)

Area is free of trash, debris, and sediment.

Sediment accumulation is less than 50% of
the forebay volume.

No undesirable vegetation within the
forebay. Weeds are removed to prevent

clogging.

Erosion protection is present on site (i.e. turf
reinforcement mats). Comment on types of
erosion protection and evaluate condition.

Main Treatment

Main treatment area is free of trash, debris,
and sediment.

Erosion protection is present on site (i.e. turf
reinforcement mats). Comment on types of
erosion protection and evaluate condition.

No evidence of long-term ponding or
standing water in the ponding area of the
practice (examples include: stains, odors,
mosquito larvae, etc.).

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn
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Operations & Maintenance Guidance Document

Dry Detention Basin

Condition

Maintenance Item * Comment
Good | Marginal | Poor | N/A

Basin seems to be working properly. No
settling around the basin. Comment on
overall condition of basin.

Vegetation within and around practice is
maintained. Grass clippings are removed.
Sediment accumulation within dry detention
basin is less than 3 inches.

No standing water within the basin.

No evidence of use of fertilizer on grass
(fertilizer crusting on the surface of the soil,
tips of leaves turning brown or yellow,
blackened roots, etc.).

Emergency Overflow

Emergency overflow is free of trash, debris,
and sediment.

No evidence of erosion, scour, or flooding
around the structure.

No shrubs or trees growing on embankment.
No signs of seepage on the downstream
face.

No signs of animal activity.

Outlet Structure

Outlet structure is free of trash, debris, and
sediment.

No evidence of erosion, scour, or flooding
around the structure.

All moveable components are operational.

Results
Overall condition of Dry Detention Basin: | ’
Additional Comments

Notes: ' If a specific maintenance item was not checked, please check N/A and explain why in the
appropriate comment box.
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Dawson County Site Package

SECTION 00 52 23
CONTRACT REQUIREMENTS

PART 1 GENERAL

1.01 RELATED DOCUMENTS

February 19, 2019

A General Conditions for this contract are contained in the Dawson County document
labeled “AGREEMENT BETWEEN OWNER AND CONTRACTOR” dated
06/02/18. A sample copy of that document is attached as part of this section.

CONTRACT REQUIREMENTS

END OF SECTION
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SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Project information.

Work covered by Contract Documents.
Access to site.

Work restrictions.

Specification and Drawing conventions.
Other Relevant Packages

AN S e

B.  Related Requirements:
1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.
1.3 PROJECT INFORMATION
A.  Project Identification: Dawson County Senior Center.

1. Project Location: Adjacent to and west of the existing Marjorie Weaver Senior Center
which is located at 201 Recreation Road, Dawsonville, GA 30534 .

B. Owner: Dawson County Board of Commissioners.

1. Owner's Representative: Melissa Hawk.

C.  Architect: Christian Springfield, Wakefield Beasley & Associates Architects, Inc., 5200 Avalon
Boulevard, Alpharetta, GA 30009, 770-209-9393.

D.  Architect's Consultants: Architect has retained the following design professionals who have
prepared designated portions of the Contract Documents:

1. Civil: Jack Johnson, Forsite Group, Inc., 3740 Davinci Ct., Suite 100, Peachtree Corners,
GA 30092.

SUMMARY 011000 -1
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E. Web-Based Project Software: Newforma will be used as the project software administered by
Architect for purposes of managing communication and documents during the construction
stage.

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A.  The Work of Project is defined by the Contract Documents and consists of the following: All
site work related to the Dawson County Senior Center and Pavilion projects. Including but not
limited to erosion control, storm drainage, grading, landscaping, and septic design.

B.  Type of Contract:

L. Project will be constructed under a single prime contract.

1.5 ACCESS TO SITE

A.  General: Contractor shall have full use of Project site for construction operations during
construction period. Contractor's use of Project site is limited only by Owner's right to perform
work or to retain other contractors on portions of Project.

B.  Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and
hardscaping affected by construction operations throughout construction period. Repair damage
caused by construction operations.

1.6 WORK RESTRICTIONS

A.  Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

B. On-Site Work Hours: Limit work in the existing building to normal business working hours of
7:00 a.m. to 5:00 p.m., Monday through Friday, unless otherwise indicated.

1. Weekend Hours: 7:00am to 5:00pm.

C.  Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

L. Notify Architect and Owner not less than three days in advance of proposed utility
interruptions. To the adjacent facility

D.  Restricted Substances: Use of tobacco products and other controlled substances on Project site
is not permitted.

SUMMARY 011000 -2
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1.7 SPECIFICATION AND DRAWING CONVENTIONS

A.  Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the Specifications. The
words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (@) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.
B.  Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work

of all Sections in the Specifications.

C.  Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

2. Abbreviations: Materials and products are identified by schedule on Drawings.

3. Keynoting: If materials and products are identified by reference keynotes, they reference

specification section numbers found in this project manual.

D.  Contractor to confirm power and required low voltage to be coordinated with Owner.
1.8 Other Relevant Packages:
A.  Other packages prepared for reference only. Contractor to be responsible for coordination
between contractors:

1. Dawson County Senior Center Package
2. Dawson County Pavilion Package

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000

SUMMARY 011000 -3
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Requirements for the submittal schedule and administrative and procedural requirements
for submitting Shop Drawings, Product Data, Samples, and other submittals

B.  Related Requirements:

1. Section 013200 "Construction Progress Documentation” for submitting schedules and
reports, including Contractor's construction schedule.

2. Section 014000 "Quality Requirements™" for submitting test and inspection reports, and
schedule of tests and inspections.

3. Section 017700 "Closeout Procedures” for submitting closeout submittals and
maintenance material submittals.

4. Section 017823 "Operation and Maintenance Data" for submitting operation and
maintenance manuals.

5. Section 017839 "Project Record Documents” for submitting record Drawings, record
Specifications, and record Product Data.

6. Section 017900 "Demonstration and Training" for submitting video recordings of
demonstration of equipment and training of Owner's personnel.

1.2 DEFINITIONS

A.  Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

B. Informational Submittals: Written and graphic information and physical samples that do not
require Architect's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Sections as "informational submittals."

13 SUBMITTAL SCHEDULE

A.  Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Architect
and additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and
Contractor's construction schedule.

SUBMITTAL PROCEDURES 013300 -1
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2. Initial Submittal: Submit concurrently with startup construction schedule. Include
submittals required during the first 60 days of construction. List those submittals required
to maintain orderly progress of the Work and those required early because of long lead
time for manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule.

a. Submit revised submittal schedule to reflect changes in current status and timing
for submittals.

4. Format: Arrange the following information in a tabular format:

Scheduled date for first submittal.

Specification Section number and title.

Submittal Category: Action; informational.

Name of subcontractor.

Description of the Work covered.

Scheduled date for Architect's final release or approval.
Scheduled dates for purchasing.

Scheduled date of fabrication.

Scheduled dates for installation.

Activity or event number.

o S@mmeoo o

1.4 SUBMITTAL FORMATS
A.  Submittal Information: Include the following information in each submittal:

Project name.

Date.

Name of Architect.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification Section

number with sequential alphanumeric identifier; and alphanumeric suffix for

resubmittals.

8. Category and type of submittal.

9. Submittal purpose and description.

10. Number and title of Specification Section, with paragraph number and generic name for
each of multiple items.

11. Drawing number and detail references, as appropriate.

12.  Indication of full or partial submittal.

13.  Location(s) where product is to be installed, as appropriate.

14.  Other necessary identification.

15.  Remarks.

16.  Signature of transmitter.

NoookrwdE

B.  Options: Identify options requiring selection by Architect.
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C.  Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Architect on
previous submittals. Indicate by highlighting on each submittal or noting on attached separate
sheet.

D. PDF Submittals: Prepare submittals as PDF package, incorporating complete information into
each PDF file. Name PDF file with submittal number.
1. Transmittal for Submittals: Assemble each submittal individually and appropriately for
transmittal and handling. Transmit each submittal using a project specific transmittal
form

15 SUBMITTAL PROCEDURES

A.  Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Email: Prepare submittals as PDF package, and transmit to Architect by sending via
email or Newforma. Include PDF transmittal form. Include information in email subject
line as requested by Architect.

a. Architect will return annotated file. Annotate and retain one copy of file as a
digital Project Record Document file.

B.  Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different
Sections so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

1. Initial Review: Allow 10 days for initial review of each submittal. Allow additional time
if coordination with subsequent submittals is required. Architect will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as
initial submittal.

SUBMITTAL PROCEDURES 013300 -3
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1.6

3. Resubmittal Review: Allow 5 days for review of each resubmittal.
4. Sequential Review: Where sequential review of submittals by Architect's consultants,
Owner, or other parties is indicated, allow 15 days for initial review of each submittal.

Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Architect's action
stamp.

Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Architect's action stamp.

SUBMITTAL REQUIREMENTS

Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.

b. Manufacturer's product specifications.

Standard color charts (Architect will require physical samples to make final
selections).

Statement of compliance with specified referenced standards.

Testing by recognized testing agency.

Application of testing agency labels and seals.

Notation of coordination requirements.

Availability and delivery time information.

S@ oo

4, For equipment, include the following in addition to the above, as applicable:

Wiring diagrams that show factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

oo o

5. Submit Product Data with Shop Drawings and before or concurrent with Samples.
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B.  Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data unless
submittal based on Architect's digital data drawing files is otherwise permitted.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

hOo o0 O

2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than
30 by 42 inches (750 by 1067 mm) .

a. One PDF electronic file.

C.  Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these
characteristics with other materials.

1. Transmit Samples that contain multiple, related components such as accessories together
in one submittal package.

2. Identification: Permanently attach label on unexposed side of Samples that includes the
following:

Project name and submittal number.

Generic description of Sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

hO o0 O

3. Email Transmittal: Provide PDF transmittal. Include digital image file illustrating Sample
characteristics, and identification information for record.

4, Web-Based Project Software(Newforma): Prepare submittals in PDF form, and upload to
web-based Project software website. Enter required data in web-based software site to
fully identify submittal.

5. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be
used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such Samples must be in an undamaged condition at time
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's
property, are the property of Contractor.
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6. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or
sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit one full set(s) of available choices where color,
pattern, texture, or similar characteristics are required to be selected from
manufacturer's product line. Architect will return submittal with options selected.

7. Samples for Verification: Submit full-size units or Samples of size indicated, prepared
from same material to be used for the Work, cured and finished in manner specified, and
physically identical with material or product proposed for use, and that show full range of
color and texture variations expected. Samples include, but are not limited to, the
following: partial sections of manufactured or fabricated components; small cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent testing
and inspection.

a. Number of Samples: Submit three sets of Samples. Architect will retain one
Sample set; remainder will be returned. Mark up and retain one returned Sample
set as a project record Sample.

1) If variation in color, pattern, texture, or other characteristic is inherent in
material or product represented by a Sample, submit at least three sets of
paired units that show approximate limits of variations.

D.  Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in PDF tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract
Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Number and name of room or space.

4, Location within room or space.

E.  Qualification Data: Prepare written information that demonstrates capabilities and experience of
firm or person. Include lists of completed projects with project names and addresses, contact
information of architects and owners, and other information specified.

F. Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.

G. Certificates:

1. Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity. Provide a notarized signature where indicated.
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2. Installer Certificates: Submit written statements on manufacturer's letterhead certifying
that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.

3. Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

4. Material Certificates: Submit written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.

5. Product Certificates: Submit written statements on manufacturer's letterhead certifying
that product complies with requirements in the Contract Documents.

6. Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding
Procedure Specification and Procedure Qualification Record on AWS forms. Include
names of firms and personnel certified.

H.  Test and Research Reports:

1. Compatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for primers
and substrate preparation needed for adhesion.

2. Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

3. Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

4. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

5. Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

6. Research Reports: Submit written evidence, from a model code organization acceptable
to authorities having jurisdiction, that product complies with building code in effect for
Project. Include the following information:

a. Name of evaluation organization.
b. Date of evaluation.
C. Time period when report is in effect.
d. Product and manufacturers' names.
e. Description of product.
f. Test procedures and results.
g. Limitations of use.
SUBMITTAL PROCEDURES 013300 -7
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1.7 DELEGATED-DESIGN SERVICES

A.  Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Architect.

B.  Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file and three paper copies of certificate,
signed and sealed by the responsible design professional, for each product and system
specifically assigned to Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

C.  BIM Incorporation: Incorporate delegated-design drawing and data files into BIM established
for Project.

1. Prepare delegated-design drawings in the following format: Same digital data software
program, version, and operating system as original Drawings.

18 CONTRACTOR'S REVIEW

A. Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract Documents.
Note corrections and field dimensions. Mark with approval stamp before submitting to
Architect.

B.  Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp. Include name of reviewer, date of Contractor's approval, and statement
certifying that submittal has been reviewed, checked, and approved for compliance with the
Contract Documents.

1. Architect will not review submittals received from Contractor that do not have
Contractor's review and approval.
1.9 ARCHITECT'S REVIEW

A. Action Submittals: Architect will review each submittal, indicate corrections or revisions
required, and return it.

1. PDF Submittals: Architect will indicate, via markup on each submittal, the appropriate
action.

2. Paper Submittals: Architect will stamp each submittal with an action stamp and will mark
stamp appropriately to indicate action.
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B. Informational Submittals: Architect will review each submittal and will not return it, or will
return it if it does not comply with requirements. Architect will forward each submittal to

appropriate party.

C.  Partial submittals prepared for a portion of the Work will be reviewed when use of partial

submittals has received prior approval from Architect.

D.  Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned

for resubmittal without review.

E. Architect will return without review submittals received from sources other than Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect without

action.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1 GENERAL

1.01 SECTION INCLUDES
A. References and standards.

Testing and inspection services.
Manufacturers' field services.

B. Quality assurance submittals.
C. Mock-ups.

D. Control of installation.

E. Tolerances.

F.

G.

1.02 RELATED REQUIREMENTS
A. Section 01 33 00 — Submittal Procedures.

1.03 REFERENCE STANDARDS

A. ASTM C1077 - Standard Practice for Laboratories Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for Laboratory Evaluation; 2011.

1.04 SUBMITTALS

A. Design Data: Submit for Architect's knowledge as contract administrator for the limited
purpose of assessing conformance with information given and the design concept expressed in
the contract documents, or for Owner's information.

B. Test Reports: After each test/inspection, promptly submit two copies of report to the Architect
and to Contractor.
1. Include:

Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

Identification of product and specifications section.

Location in the Project.

Type of test/inspection.

Date of test/inspection.

Results of test/inspection.

Conformance with Contract Documents.

When requested by the Architect, provide interpretation of results.

2. Test report submittals are for the Architect's knowledge as contract administrator for the
limited purpose of assessing conformance with information given and the design concept
expressed in the contract documents, or for Owner's information.

XU Se@ohooo o
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C. Certificates: When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to the Architect, in
quantities specified for Product Data.

1. Indicate material or product conforms to or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

1.05 REFERENCES AND STANDARDS
A. For products and workmanship specified by reference to a document or documents not included
in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.
B. Conform to reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

Obtain copies of standards where required by product specification sections.

D. Maintain copy at project site during submittals, planning, and progress of the specific work,
until Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification
from the Architect before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of the Architect shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

O

1.06 TESTING AND INSPECTION AGENCIES

A. Contractor will employ and pay for services of an independent testing agency to perform
specified testing required by the Construction Documents.

B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
the Architect before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.

QUALITY REQUIREMENTS 014000-2
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F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A. Tests will be performed under provisions identified in this section and identified in the
respective product specification sections.

B. Assemble and erect specified items with specified attachment and anchorage devices, flashings,
seals, and finishes.

Accepted mock-ups shall be a comparison standard for the remaining Work.

D. Where mock-up has been accepted by the Architect/Owner, and is specified in product
specification sections to be removed, remove mock-up and clear area when directed to do so.

O

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.
Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with
Contract Documents, request clarification from the Architect before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION
A. Seeindividual specification sections for testing required.

B. Testing Agency Duties:

1. Provide qualified personnel at site. Cooperate with the Architect/Owner in performance
of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.

4. Promptly notify the Architect of observed irregularities or non-conformance of Work or
products.

5. Perform additional tests and inspections required by the Architect/Owner.

6. Submit reports of all tests/inspections specified.

C. Limits on Testing/Inspection Agency Authority:
1.  Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of the Architect.
4. Agency has no authority to stop the Work.

D. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be
used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to
manufacturers' facilities.
3. Provide incidental labor and facilities:
a. To provide access to Work to be tested/inspected.
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b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.
d. To provide storage and curing of test samples.

4. Notify the Architect and laboratory 24 hours prior to expected time for operations
requiring testing/inspection services.

5.  Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required beyond specified requirements.

E. Re-testing required because of non-conformance to specified requirements shall be performed
by the same agency on instructions by the Architect.

F. Re-testing required because of non-conformance to specified requirements shall be paid for by
the Contractor.

3.05 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, as applicable, and to initiate instructions
when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

3.06 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not conforming to specified requirements.

B. If, in the opinion of the Architect, it is not practical to remove and replace the Work, the
Architect will direct an appropriate remedy or adjust payment.

END OF SECTION 01 40 00
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for selection of products for use in
Project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties; and comparable products.

B.  Related Requirements:
1. Section 014200 "References" for applicable industry standards for products specified.

13 DEFINITIONS

A.  Products: Items obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product” includes the terms "material,"
"equipment,” "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published product
literature that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility. Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product: Product that is demonstrated and approved by Architect through
submittal process to have the indicated qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics that equal
or exceed those of specified product.

B.  Basis-of-Design Product Specification: A specification in which a single manufacturer's product
is named and accompanied by the words "basis-of-design product,” including make or model
number or other designation. In addition to the basis-of-design product description, product
attributes and characteristics may be listed to establish the significant qualities related to type,
function, in-service performance and physical properties, weight, dimension, durability, visual
characteristics, and other special features and requirements for purposes of evaluating
comparable products of additional manufacturers named in the specification.

C.  Subject to Compliance with Requirements: Where the phrase "Subject to compliance with
requirements” introduces a product selection procedure in an individual Specification Section,
provide products qualified under the specified product procedure. In the event that a named
product or product by a named manufacturer does not meet the other requirements of the
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specifications, select another named product or product from another named manufacturer that
does meet the requirements of the specifications. Submit a comparable product request, if
applicable.

14 ACTION SUBMITTALS

A.  Comparable Product Request Submittal: Submit request for consideration of each comparable
product. Identify basis-of-design product or fabrication or installation method to be replaced.
Include Specification Section number and title and Drawing numbers and titles.

1. Include data to indicate compliance with the requirements specified in "Comparable
Products" Article.

2. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within 7 days of receipt of a comparable product request.
Architect will notify Contractor of approval or rejection of proposed comparable product
request within 14 days of receipt of request, or 7 days of receipt of additional information
or documentation, whichever is later.

a. Use product specified if Architect does not issue a decision on use of a comparable
product request within time allocated.

15 QUALITY ASSURANCE

A.  Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected, even if
previously selected products were also options.

1. Each contractor is responsible for providing products and construction methods
compatible with products and construction methods of other contractors.

2. If a dispute arises between contractors over concurrently selectable but incompatible
products, Architect will determine which products shall be used.

B. Identification of Products: Except for required labels and operating data, do not attach or
imprint manufacturer or product names or trademarks on exposed surfaces of products or
equipment that will be exposed to view in occupied spaces or on the exterior.

1. Labels: Locate required product labels and stamps on a concealed surface, or, where
required for observation following installation, on a visually accessible surface that is not
conspicuous.

2. Equipment Nameplates: Provide a permanent nameplate on each item of service-
connected or power-operated equipment. Locate on a visually accessible but
inconspicuous surface. Include information essential for operation, including the
following:

Name of product and manufacturer.
Model and serial number.
Capacity.

Speed.

Ratings.

P00 o
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3. See individual identification sections in Divisions 21, 22, 23, and 26 for additional
identification requirements.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A.  Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

B.  Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and
to determine that products are undamaged and properly protected.

C. Storage:

=

Store products to allow for inspection and measurement of quantity or counting of units.

Store materials in a manner that will not endanger Project structure.

3. Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of
installation and concealment.

5. Comply with product manufacturer's written instructions for temperature, humidity,

ventilation, and weather-protection requirements for storage.

Protect stored products from damage and liquids from freezing.

7. Provide a secure location and enclosure at Project site for storage of materials and

equipment by Owner's construction forces. Coordinate location with Owner.

N

o

1.7 PRODUCT WARRANTIES

A.  Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by the Contract Documents to provide
specific rights for Owner.
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B.  Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information and
properly executed.

2. Specified Form: When specified forms are included with the Specifications, prepare a
written document using indicated form properly executed.

3. See other Sections for specific content requirements and particular requirements for
submitting special warranties.

C.  Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures.”

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A.  General Product Requirements: Provide products that comply with the Contract Documents, are
undamaged and, unless otherwise indicated, are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties meeting
requirements of the Contract Documents.

4, Where products are accompanied by the term "as selected," Architect will make
selection.

5. Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.

6. Or Equal: For products specified by name and accompanied by the term "or equal," or "or
approved equal,” or "or approved,” comply with requirements in "Comparable Products"
Article to obtain approval for use of an unnamed product.

a. Submit additional documentation required by Architect in order to establish
equivalency of proposed products. Evaluation of "or equal” product status is by the
Architect, whose determination is final.

B. Product Selection Procedures:

1. Limited List of Products: Where Specifications include a list of names of both
manufacturers and products, provide one of the products listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience will be
considered.

a. Limited list of products may be indicated by the phrase: "Subject to compliance
with requirements, provide one of the following: ..."
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2. Non-Limited List of Products: Where Specifications include a list of names of both
available manufacturers and products, provide one of the products listed, or an unnamed
product, which complies with requirements.

a. Non-limited list of products is indicated by the phrase: "Subject to compliance
with requirements, available products that may be incorporated in the Work
include, but are not limited to, the following: ..."

3. Limited List of Manufacturers: Where Specifications include a list of manufacturers'
names, provide a product by one of the manufacturers listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience will be
considered

a. Limited list of manufacturers is indicated by the phrase: "Subject to compliance
with requirements, provide products by one of the following: ..."

4, Non-Limited List of Manufacturers: Where Specifications include a list of available
manufacturers, provide a product by one of the manufacturers listed, or a product by an
unnamed manufacturer, which complies with requirements.

a. Non-limited list of manufacturers is indicated by the phrase: "Subject to
compliance with requirements, available manufacturers whose products may be
incorporated in the Work include, but are not limited to, the following: ..."

5. Basis-of-Design Product: Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics
that are based on the product named. Comply with requirements in "Comparable
Products" Article for consideration of an unnamed product by one of the other named
manufacturers.

2.2 COMPARABLE PRODUCTS

A.  Conditions for Consideration of Comparable Products: Architect will consider Contractor's
request for comparable product when the following conditions are satisfied. If the following
conditions are not satisfied, Architect may return requests without action, except to record
noncompliance with these requirements:

1. Evidence that proposed product does not require revisions to the Contract Documents, is

consistent with the Contract Documents, will produce the indicated results, and is

compatible with other portions of the Work. Detailed comparison of significant qualities

of proposed product with those named in the Specifications. Significant product qualities

include attributes such as type, function, in-service performance and physical properties,

weight, dimension, durability, visual characteristics, and other specific features and

requirements.

Evidence that proposed product provides specified warranty.

3. List of similar installations for completed projects with project names and addresses and
names and addresses of architects and owners, if requested.

4. Samples, if requested.

N
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B.  Submittal Requirements: Approval by the Architect of Contractor's request for use of
comparable product is not intended to satisfy other submittal requirements. Comply with
specified submittal requirements.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes general administrative and procedural requirements governing execution of the
Work including, but not limited to, the following:

Construction layout.

Field engineering and surveying.
Installation of the Work.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.

oL

B.  Related Requirements:
1. Section 017700 "Closeout Procedures™ for submitting final property survey with Project
Record Documents, recording of Owner-accepted deviations from indicated lines and
levels, replacing defective work, and final cleaning.

13 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For land surveyor.

B.  Certificates: Submit certificate signed by land surveyor certifying that location and elevation of
improvements comply with requirements.

C.  Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept
hazardous materials, for hazardous waste disposal.

D.  Final Property Survey: Submit two paper copies and one PDF electronic file showing the Work
performed and record survey data.
14 QUALITY ASSURANCE
A.  Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice

in jurisdiction where Project is located and who is experienced in providing land-surveying
services of the kind indicated.
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B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of products and equipment.

PART 2 - PRODUCTS

2.1 MATERIALS
A.  General: Comply with requirements specified in other Sections.

1. For projects requiring compliance with sustainable design and construction practices and
procedures, use products for patching that comply with sustainable design requirements.

B. In-Place Materials: Use materials for patching identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent
possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will provide a match acceptable to Architect for the visual and functional performance of
in-place materials.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate
and verify the existence and location of underground utilities, electrical systems, and other
construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, and water-service piping; underground electrical services;
and other utilities.

2. Furnish location data for work related to Project that must be performed by public
utilities serving Project site if applicable.

3.2 PREPARATION

A.  Existing Utility Information: Furnish information to local utility and Owner that is necessary to
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

B.  Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

C. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control

EXECUTION 017300 -2
IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page 172 of 3¢




Dawson County Site Package February 19, 2019

3.3

3.4

EXECUTION

of Contractor, submit a request for information to Architect according to requirements in
Section 013100 "Project Management and Coordination."

CONSTRUCTION LAYOUT

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are
discovered, notify Architect promptly.

General: Engage a land surveyor to lay out the Work using accepted surveying practices.

1. Establish benchmarks and control points to set lines and levels at each story of
construction and elsewhere as needed to locate each element of Project.

2. Establish limits on use of Project site.

3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain

required dimensions.

Inform installers of lines and levels to which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

Notify Architect when deviations from required lines and levels exceed allowable

tolerances.

7. Close site surveys with an error of closure equal to or less than the standard established
by authorities having jurisdiction.

o oA~

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and rim and invert elevations.

Building Lines and Levels: Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from two or more locations.

Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Architect.

FIELD ENGINEERING
Identification: Owner will identify existing benchmarks, control points, and property corners.

Reference Points: Locate existing permanent benchmarks, control points, and similar reference
points before beginning the Work. Preserve and protect permanent benchmarks and control
points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior written
approval of Architect. Report lost or destroyed permanent benchmarks or control points
promptly. Report the need to relocate permanent benchmarks or control points to
Architect before proceeding.
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2. Replace lost or destroyed permanent benchmarks and control points promptly. Base
replacements on the original survey control points.

C.  Benchmarks: Establish and maintain a minimum of two permanent benchmarks on Project site,
referenced to data established by survey control points. Comply with authorities having
jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project Record
Documents.

2. Where the actual location or elevation of layout points cannot be marked, provide
temporary reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed. Restore marked construction
to its original condition.

D.  Certified Survey: On completion of foundation walls, major site improvements, and other work
requiring field-engineering services, prepare a certified survey showing dimensions, locations,
angles, and elevations of construction and sitework.

E. Final Property Survey: Engage a land surveyor to prepare a final property survey showing
significant features (real property) for Project. Include on the survey a certification, signed by
land surveyor, that principal metes, bounds, lines, and levels of Project are accurately positioned
as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and utilities, existing
improvements and significant vegetation, adjoining properties, acreage, grade contours,
and the distance and bearing from a site corner to a legal point.

2. Recording: At Substantial Completion, have the final property survey recorded by or with
authorities having jurisdiction as the official "property survey."

3.5 INSTALLATION

A.  General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

4, Maintain minimum headroom clearance of 96 inches (2440 mmin occupied spaces and 90
inches (2300 mm) in unoccupied spaces.

B.  Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C. Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

D.  Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.
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E.  Sequence the Work and allow adequate clearances to accommodate movement of construction
items on site and placement in permanent locations.

F. Tools and Equipment: Where possible, select tools or equipment that minimize production of
excessive noise levels.

G. Templates: Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed. Check Shop Drawings of other portions of the Work to
confirm that adequate provisions are made for locating and installing products to comply with
indicated requirements.

H.  Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size
and number to securely anchor each component in place, accurately located and aligned with
other portions of the Work. Where size and type of attachments are not indicated, verify size
and type required for load conditions.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions
for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

I Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

J. Repair or remove and replace damaged, defective, or nonconforming Work.
1. Comply with Section 017700 "Closeout Procedures" for repairing or removing and
replacing defective Work.
3.6 PROGRESS CLEANING

A.  General: Clean Project site and work areas daily, including common areas. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold waste materials more than seven days during normal weather or three days if
the temperature is expected to rise above 80 deg F (27 deg C).

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark
containers appropriately and dispose of legally, according to regulations.

a. Use containers intended for holding waste materials of type to be stored.

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors
are working concurrently.

B.  Site: Maintain Project site free of waste materials and debris.
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C.  Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work area, as appropriate.

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed surfaces.

E.  Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

G.  Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways.

H.  During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

I Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to ensure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period.

3.7 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

B.  Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

C.  Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

D.  Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements.”
3.8 PROTECTION OF INSTALLED CONSTRUCTION
A.  Provide final protection and maintain conditions that ensure installed Work is without damage

or deterioration at time of Substantial Completion.
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B.  Protection of Existing Items: Provide protection and ensure that existing items to remain
undisturbed by construction are maintained in condition that existed at commencement of the
Work.

C.  Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 017300
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for contract closeout, including,
but not limited to, the following:

Substantial Completion procedures.
Final completion procedures.
Warranties.

Final cleaning.

Repair of the Work.

arwdE

B.  Related Requirements:

1. Section 017823 "Operation and Maintenance Data" for additional operation and
maintenance manual requirements.

2. Section 017839 "Project Record Documents” for submitting Record Drawings, Record
Specifications, and Record Product Data.

3. Section 017900 "Demonstration and Training" for requirements to train the Owner's
maintenance personnel to adjust, operate, and maintain products, equipment, and
systems.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of cleaning agent.
B.  Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

C.  Certified List of Incomplete Items: Final submittal at final completion.

1.4 CLOSEOUT SUBMITTALS
A.  Certificates of Release: From authorities having jurisdiction.
B.  Certificate of Insurance: For continuing coverage.

C.  Field Report: For pest control inspection.

CLOSEOUT PROCEDURES 017700 -1
IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page 179 of 3¢




Dawson County Site Package February 19, 2019

15 MAINTENANCE MATERIAL SUBMITTALS

A.  Schedule of Maintenance Material Items: For maintenance material submittal items specified in
other Sections.

1.6 SUBSTANTIAL COMPLETION PROCEDURES

A.  Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why
the Work is incomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Certificates of Release: Obtain and submit releases from authorities having jurisdiction
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including project
record documents, operation and maintenance manuals, damage or settlement surveys,
property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4, Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by
Architect. Label with manufacturer's name and model number.

a. Schedule of Maintenance Material Items: Prepare and submit schedule of
maintenance material submittal items, including name and quantity of each item
and name and number of related Specification Section. Obtain Architect's signature
for receipt of submittals.

o

Submit testing, adjusting, and balancing records.

Submit sustainable design submittals not previously submitted.

7. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

o

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial Completion.

5 Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems. Submit demonstration and training video recordings specified in
Section 017900 "Demonstration and Training."
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o

Advise Owner of changeover in utility services.

7. Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

8. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

9. Complete final cleaning requirements.

10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate

visual defects.

D. Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Architect, that must be completed or corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.
2. Results of completed inspection will form the basis of requirements for final completion.

1.7 FINAL COMPLETION PROCEDURES

A.  Submittals Prior to Final Completion: Before requesting final inspection for determining final
completion, complete the following:

1. Submit a final Application for Payment according to Section 012900 "Payment
Procedures."

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial
Completion inspection list of items to be completed or corrected (punch list), endorsed
and dated by Architect. Certified copy of the list shall state that each item has been
completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

4. Submit pest-control final inspection report.

5. Submit final completion photographic documentation.

B. Inspection: Submit a written request for final inspection to determine acceptance a minimum of
10 days prior to date the work will be completed and ready for final inspection and tests. On
receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection
or will notify Contractor of construction that must be completed or corrected before certificate
will be issued.

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.
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1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A.  Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, starting with exterior areas first and]
proceeding from lowest floor to highest floor.

2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

®o0 o

4. Submit list of incomplete items in the following format:

a. MS Excel electronic file. Architect will return annotated file.

1.9 SUBMITTAL OF PROJECT WARRANTIES

A.  Time of Submittal: Submit written warranties on request of Architect for designated portions of
the Work where warranties are indicated to commence on dates other than date of Substantial
Completion, or when delay in submittal of warranties might limit Owner's rights under
warranty.

B.  Partial Occupancy: Submit properly executed warranties within 10 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

C.  Organize warranty documents into an orderly sequence based on the table of contents of Project
Manual.

D.  Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling
navigation to each item. Provide bookmarked table of contents at beginning of document.

1. Submit by uploading to web-based project software site (Newforma).

PART 2 - PRODUCTS

21 MATERIALS

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.
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1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A.  General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B.  Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a designated portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other
foreign deposits.

C. Rake grounds that are not planted, mulched, or paved to a smooth, even-textured
surface.

d. Remove tools, construction equipment, machinery, and surplus material from
Project site.

e. Remove snow and ice to provide safe access to building.

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

g. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

h. Sweep concrete floors broom clean in unoccupied spaces.

i Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean
according to manufacturer's recommendations if visible soil or stains remain.

J- Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Polish mirrors and glass, taking care not to scratch surfaces.

k. Remove labels that are not permanent.

I Wipe surfaces of mechanical and electrical equipment and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

m.  Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

n. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.
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0. Clean ducts, blowers, and coils if units were operated without filters during
construction or that display contamination with particulate matter on inspection.

1) Clean HVAC system in compliance with NADCA ACR. Provide written
report on completion of cleaning.

p. Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
g. Leave Project clean and ready for occupancy.

C.  Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities
and Controls." Prepare written report.

D.  Construction Waste Disposal: Comply with waste disposal requirements in Section 015000
"Temporary Facilities and Controls."

3.2 REPAIR OF THE WORK

A.  Complete repair and restoration operations before requesting inspection for determination of
Substantial Completion.

B.  Repair, or remove and replace, defective construction. Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored,
provide replacements. Remove and replace operating components that cannot be repaired.
Restore damaged construction and permanent facilities used during construction to specified
condition.

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other
damaged transparent materials.

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.
Replace finishes and surfaces that that already show evidence of repair or restoration.

a. Do not paint over "UL" and other required labels and identification, including
mechanical and electrical nameplates. Remove paint applied to required labels and
identification.

3. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for
new fixtures.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

arwdE

B.  Related Requirements:
1. Section 013300 "Submittal Procedures™ for submitting copies of submittals for operation
and maintenance manuals.

13 DEFINITIONS

A.  System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.

14 CLOSEOUT SUBMITTALS

A.  Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by
this Section.

1. Architect will comment on whether content of operation and maintenance submittals is
acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to revisions
and field conditions.

B.  Format: Submit operation and maintenance manuals in the following format:
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1. Submit on digital media acceptable to Architect by uploading to web-based project
software site (Newforma). Enable reviewer comments on draft submittals.

C.  Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 20 days before commencing demonstration and training.
Architect will return copy with comments.

1. Correct or revise each manual to comply with Architect's comments. Submit copies of
each corrected manual within 10 days of receipt of Architect's comments and prior to
commencing demonstration and training.

D.  Comply with Section 017700 "Closeout Procedures” for schedule for submitting operation and
maintenance documentation.

15 FORMAT OF OPERATION AND MAINTENANCE MANUALS

A.  Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name
document files to correspond to system, subsystem, and equipment names used in manual
directory and table of contents. Group documents for each system and subsystem into
individual composite bookmarked files, then create composite manual, so that resulting
bookmarks reflect the system, subsystem, and equipment names in a readily navigated
file tree. Configure electronic manual to display bookmark panel on opening file.

1.6 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A.  Organization of Manuals: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not
part of a system. Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B.  Title Page: Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.
Name and contact information for Architect.

Name and contact information for Commissioning Authority.

N~ E
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9. Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.
10.  Cross-reference to related systems in other operation and maintenance manuals.

C.  Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

1.7 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL

A.  Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals. List items and their
location to facilitate ready access to desired information. Include the following:

1. List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

2. List of Equipment: List equipment for each system, organized alphabetically by system.
For pieces of equipment not part of system, list alphabetically in separate list.

3. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

1.8 EMERGENCY MANUALS
A.  Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.
B.  Content: Organize manual into a separate section for each of the following:
1. Type of emergency.
2. Emergency instructions.

3. Emergency procedures.

C.  Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:
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Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

NG~ LNOE

D.  Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

E. Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

arwdE

1.9 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A.  Systems and Equipment Operation Manual: Assemble a complete set of data indicating
operation of each system, subsystem, and piece of equipment not part of a system. Include
information required for daily operation and management, operating standards, and routine and
special operating procedures.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by Owner's operating personnel.

B.  Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

HOo~NoOr~wWN

C.  Descriptions: Include the following:
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Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

CoNok~wWN

D.  Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

CoNr~wNE

E.  Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

F. Piped Systems: Diagram piping as installed, and identify color coding where required for
identification.

1.10 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A.  Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating
maintenance of each system, subsystem, and piece of equipment not part of a system. Include
manufacturers' maintenance documentation, preventive maintenance procedures and frequency,
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by Owner's operating personnel.

B.  Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers’ maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranties and bonds as described below.

C.  Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintenance service agent,
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and cross-reference Specification Section number and title in Project Manual and drawing or
schedule designation or identifier where applicable.

D.  Manufacturers' Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product
or component installed. Mark each sheet to identify each product or component
incorporated into the Work. If data include more than one item in a tabular format,
identify each item using appropriate references from the Contract Documents. Identify
data applicable to the Work and delete references to information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4, List of items recommended to be stocked as spare parts.

E. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

Demonstration and training video recording, if available.

ocoukrwnE

F. Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.

G.  Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

H.  Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

I Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.
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J. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original project record documents as part of maintenance manuals.

111 PRODUCT MAINTENANCE MANUALS

A.  Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

B.  Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

C.  Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing or schedule designation
or identifier where applicable.

D.  Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

agkrwnE

E. Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

agkrwbdE

F. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

G.  Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for project record documents,
including the following:

Record Drawings.

Record Specifications.

Record Product Data.
Miscellaneous record submittals.

el A

B.  Related Requirements:
1. Section 017300 "Execution™ for final property survey.
2. Section 017700 "Closeout Procedures" for general closeout procedures.
3. Section 017823 "Operation and Maintenance Data" for operation and maintenance
manual requirements.

13 CLOSEOUT SUBMITTALS

A.  Record Drawings: Comply with the following:
1. Number of Copies: Submit copies of record Drawings as follows:

a. Final Submittal:
1)  Submit one paper-copy set of marked-up record prints.
2)  Submit PDF electronic files of scanned record prints.
3) Print each drawing, whether or not changes and additional information were
recorded.

B.  Record Specifications: Submit annotated PDF electronic files of Project's Specifications,
including addenda and contract modifications.

C. Record Product Data: Submit annotated PDF electronic files and directories of each submittal.

1. Where record Product Data are required as part of operation and maintenance manuals,
submit duplicate marked-up Product Data as a component of manual.
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14

Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities. Submit
annotated PDF electronic files and directories of each submittal.

Reports: Submit written report indicating items incorporated into project record documents
concurrent with progress of the Work, including revisions, concealed conditions, field changes,
product selections, and other notations incorporated.

RECORD DRAWINGS

Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

1. Preparation: Mark record prints to show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

b. Accurately record information in an acceptable drawing technique.

C. Record data as soon as possible after obtaining it.

d. Record and check the markup before enclosing concealed installations.

e. Cross-reference record prints to corresponding photographic documentation.

2. Content: Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.

b. Revisions to details shown on Drawings.

C. Depths of foundations.

d. Locations and depths of underground utilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

g. Actual equipment locations.

h. Duct size and routing.

i. Locations of concealed internal utilities.

J- Changes made by Change Order or Construction Change Directive.
k. Changes made following Architect's written orders.

I Details not on the original Contract Drawings.

m.  Field records for variable and concealed conditions.

n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.

4, Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted
from original Drawings.

PROJECT RECORD DOCUMENTS 017839 -2

IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page 194 of 3¢




Dawson County Site Package February 19, 2019

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B. Format: Identify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable
paper cover sheets. Include identification on cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.

3. Record Digital Data Files: Organize digital data information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

4, Identification: As follows:
a. Project name.
b. Date.
C. Designation "PROJECT RECORD DRAWINGS."
d. Name of Architect.
e. Name of Contractor.

15 RECORD SPECIFICATIONS

A.  Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.

4. For each principal product, indicate whether record Product Data has been submitted in
operation and maintenance manuals instead of submitted as record Product Data.

5. Note related Change Orders and record Drawings where applicable.

B.  Format: Submit record Specifications as annotated PDF electronic file.

1.6 RECORD PRODUCT DATA

A. Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

B.  Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

PROJECT RECORD DOCUMENTS 017839 -3
IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page 195 of 3¢




Dawson County Site Package February 19, 2019

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.
3. Note related Change Orders, record Specifications, and record Drawings where
applicable.
C.  Format: Submit record Product Data as annotated PDF electronic file.
1. Include record Product Data directory organized by Specification Section number and
title, electronically linked to each item of record Product Data.
1.7 MISCELLANEOUS RECORD SUBMITTALS
A.  Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work. Bind or file
miscellaneous records and identify each, ready for continued use and reference.
B.  Format: Submit miscellaneous record submittals as PDF electronic file.
1. Include miscellaneous record submittals directory organized by Specification Section
number and title, electronically linked to each item of miscellaneous record submittals.
1.8 MAINTENANCE OF RECORD DOCUMENTS
A.  Maintenance of Record Documents: Store record documents in the field office apart from the
Contract Documents used for construction. Do not use project record documents for
construction purposes. Maintain record documents in good order and in a clean, dry, legible

condition, protected from deterioration and loss. Provide access to project record documents for
Architect's reference during normal working hours.

PART 2 - PRODUCTS

PART 3 - EXECUTION

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section includes administrative and procedural requirements for instructing Owner's personnel,
including the following:

1. Instruction in operation and maintenance of systems, subsystems, and equipment.
2. Demonstration and training video recordings.
1.3 INFORMATIONAL SUBMITTALS
A. Instruction Program: Submit outline of instructional program for demonstration and training,

including a list of training modules and a schedule of proposed dates, times, length of

instruction time, and instructors' names for each training module. Include learning objective and

outline for each training module.

1. Indicate proposed training modules using manufacturer-produced demonstration and
training video recordings for systems, equipment, and products in lieu of video recording
of live instructional module.

B.  Qualification Data: For instructor and videographer.

C.  Attendance Record: For each training module, submit list of participants and length of
instruction time.

D. Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.
1.4 CLOSEOUT SUBMITTALS

A.  Demonstration and Training Video Recordings: Submit two copies within seven days of end of
each training module.

1. Identification: On each copy, provide an applied label with the following information:
a. Name of Project.

b. Name and address of videographer.
C. Name of Architect.
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d. Name of Contractor.
e. Date of video recording.

2. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label
information as the corresponding video recording and a table of contents with links to
corresponding training components. Include name of Project and date of video recording
on each page.

3. At completion of training, submit complete training manual(s) for Owner's use prepared
in same PDF file format required for operation and maintenance manuals specified in
Section 017823 "Operation and Maintenance Data."

1.5 QUALITY ASSURANCE

A.  Facilitator Qualifications: A firm or individual experienced in training or educating
maintenance personnel in a training program similar in content and extent to that indicated for
this Project, and whose work has resulted in training or education with a record of successful
learning performance.

B. Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements,” experienced in operation and
maintenance procedures and training.

C.  Videographer Qualifications: A professional videographer who is experienced photographing
demonstration and training events similar to those required.

D.  Pre-instruction Conference: Conduct conference at Project site to review methods and
procedures related to demonstration and training including, but not limited to, the following:

1. Inspect and discuss locations and other facilities required for instruction.

2. Review and finalize instruction schedule and verify availability of educational materials,
instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.

3. Review required content of instruction.

4. For instruction that must occur outside, review weather and forecasted weather conditions
and procedures to follow if conditions are unfavorable.

16 COORDINATION

A.  Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

B. Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

C.  Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
have been reviewed and approved by Architect.

DEMONSTRATION AND TRAINING 017900 - 2
IFB #332-19 Construction Services for Senior Center - CDBG - Attachn

Page 198 of 3¢




Dawson County Site Package

1.7
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DEMONSTRATION AND TRAINING

INSTRUCTION PROGRAM

February 19, 2019

Program Structure: Develop an instruction program that includes individual training modules
for each system and for equipment not part of a system, as required by individual Specification

Sections.

Training Modules: Develop a learning objective and teaching outline for each module. Include a
description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following as applicable to the system, equipment, or

component:

1.

Basis of System Design, Operational Requirements, and Criteria: Include the following:

S@ o a0 o

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.

Operating standards.
Regulatory requirements.
Equipment function.
Operating characteristics.
Limiting conditions.
Performance curves.

Documentation: Review the following items in detail:

S@ o a0 o

Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

Project Record Documents.

Identification systems.

Warranties and bonds.

Maintenance service agreements and similar continuing commitments.

Emergencies: Include the following, as applicable:

D 00T

Instructions on meaning of warnings, trouble indications, and error messages.

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside of normal operating limits.
Sequences for electric or electronic systems.

Special operating instructions and procedures.

Operations: Include the following, as applicable:

@roo0 o

Startup procedures.

Equipment or system break-in procedures.
Routine and normal operating instructions.
Regulation and control procedures.
Control sequences.

Safety procedures.

Instructions on stopping.
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h. Normal shutdown instructions.

I. Operating procedures for emergencies.

J- Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.

. Required sequences for electric or electronic systems.

m.  Special operating instructions and procedures.

5. Adjustments: Include the following:

Alignments.

Checking adjustments.

Noise and vibration adjustments.
Economy and efficiency adjustments.

oo oTe

6. Troubleshooting: Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Procedures for routine cleaning.

Procedures for preventive maintenance.

Procedures for routine maintenance.

Instruction on use of special tools.

@+rooo0ow

8. Repairs: Include the following:

a. Diagnosis instructions.

b. Repair instructions.

C. Disassembly; component removal, repair, and replacement; and reassembly
instructions.

d. Instructions for identifying parts and components.

e. Review of spare parts needed for operation and maintenance.

1.8 PREPARATION
A.  Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with
requirements in Section 017823 "Operation and Maintenance Data."

B.  Setup instructional equipment at instruction location.
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1.9 INSTRUCTION

A.  Facilitator: Engage a qualified facilitator to prepare instruction program and training modules,
to coordinate instructors, and to coordinate between Contractor and Owner for number of
participants, instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

1. Architect will furnish an instructor to describe basis of system design, operational
requirements, criteria, and regulatory requirements.

2. Owner will furnish an instructor to describe Owner's operational philosophy.

3. Owner will furnish Contractor with names and positions of participants.

C.  Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner, through Architect, with at least seven days' advance
notice.

D. Training Location and Reference Material: Conduct training on-site in the completed and fully
operational facility using the actual equipment in-place. Conduct training using final operation
and maintenance data submittals.

1.10 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A.  General: Engage a qualified commercial videographer to record demonstration and training
video recordings. Record each training module separately. Include classroom instructions and
demonstrations, board diagrams, and other visual aids, but not student practice.

1. At beginning of each training module, record each chart containing learning objective
and lesson outline.

B.  Digital Video Recordings: Provide high-resolution, digital video in MPEG format, produced by
a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in
full HD mode.

1. Submit video recordings on CD-ROM or thumb drive.

2. File Hierarchy: Organize folder structure and file locations according to Project Manual
table of contents. Provide complete screen-based menu.

3. File Names: Utilize file names based on name of equipment generally described in video
segment, as identified in Project specifications.

4. Contractor and Installer Contact File: Using appropriate software, create a file for
inclusion on the equipment demonstration and training recording that describes the
following for each Contractor involved on the Project, arranged according to Project
Manual table of contents:

a. Name of Contractor/Installer.
b. Business address.
C. Business phone number.
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d. Point of contact.
e. Email address.

C.  Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
adequately cover area of demonstration and training. Display continuous running time.

1. Film training session(s) in segments not to exceed 15 minutes.
a. Produce segments to present a single significant piece of equipment per segment.
b. Organize segments with multiple pieces of equipment to follow order of Project
Manual table of contents.
C. Where a training session on a particular piece of equipment exceeds 15 minutes,
stop filming and pause training session. Begin training session again upon
commencement of new filming segment.

D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment
markings are clearly visible prior to recording.

1. Furnish additional portable lighting as required.

E. Narration: Describe scenes on video recording by audio narration by microphone while video
recording is recorded. Include description of items being viewed.

F. Transcript: Provide a transcript of the narration. Display images and running time captured from
videotape opposite the corresponding narration segment.

G.  Preproduced Video Recordings: Provide video recordings used as a component of training
modules in same format as recordings of live training.
PART 2 - PRODUCTS

PART 3 - EXECUTION

END OF SECTION 017900
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SECTION 221113 - FACILITY WATER DISTRIBUTION PIPING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes water-distribution piping and related components outside the building for
water service and fire-service mains.

B.  Utility-furnished products include water meters that will be furnished to the site, ready for
installation.

13 DEFINITIONS

A.  PVC: Polyvinyl chloride plastic.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

15 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: For piping and specialties including relation to other services in same
area, drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations,
and elevations.

B.  Field quality-control test reports.

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For water valves and specialties to include in emergency,
operation, and maintenance manuals.

1.7 QUALITY ASSURANCE

A.  Regulatory Requirements:
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1. Comply with standards of authorities having jurisdiction for potable-water-service piping,
including materials, installation, testing, and disinfection.
2. Comply with standards of authorities having jurisdiction for fire-suppression water-
service piping, including materials, hose threads, installation, and testing.
B.  Piping materials shall bear label, stamp, or other markings of specified testing agency.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

D. Comply with FMG's "Approval Guide™ or UL's "Fire Protection Equipment Directory" for fire-
service-main products.

E.  NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve
and hydrant supervision for fire-service-main piping for fire suppression.
1.8 DELIVERY, STORAGE, AND HANDLING
A.  Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
1. Ensure that valves are dry and internally protected against rust and corrosion.
2. Protect valves against damage to threaded ends and flange faces.
3. Set valves in best position for handling. Set valves closed to prevent rattling.
B.  During Storage: Use precautions for valves, including fire hydrants, according to the following:
1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
2. Protect from weather. Store indoors and maintain temperature higher than ambient dew-
point temperature. Support off the ground or pavement in watertight enclosures when
outdoor storage is necessary.
C.  Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift.
Rig valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or
rigging points.

D.  Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and
handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.

E.  Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural
capacity of floor when storing inside.

F. Protect flanges, fittings, and specialties from moisture and dirt.

G.  Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
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1.9 PROJECT CONDITIONS
A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary water-distribution service according to requirements
indicated:
1. Notify Design Professional no fewer than two days in advance of proposed interruption
of service.

1.10 COORDINATION

A.  Coordinate connection to water main with utility company.

PART 2 - PRODUCTS

2.1 DUCTILE-IRON PIPE AND FITTINGS

A.  Mechanical-Joint, Ductile-lron Pipe: AWWA C151, with mechanical-joint bell and plain spigot
end unless grooved or flanged ends are indicated.

1. Mechanical-Joint, Ductile-lIron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber gaskets,
and steel bolts.

B.  Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot end
unless grooved or flanged ends are indicated.

1. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern
or AWWA C153, ductile-iron compact pattern.
2. Gaskets: AWWA C111, rubber.

C. Flanges: ASME 16.1, Class 125, cast iron.

2.2 PVC PIPE AND FITTINGS
A.  PVC, Schedule 40 Pipe: ASTM D 1785.
1. PVC, Schedule 40 Socket Fittings: ASTM D 2466.
B. PVC, Schedule 80 Pipe: ASTM D 1785.
1. PVC, Schedule 80 Socket Fittings: ASTM D 2467.
2. PVC, Schedule 80 Threaded Fittings: ASTM D 2464.
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C. PVC, AWWA Pipe: AWWA C900, Class 150 with bell end with gasket, and with spigot end.

1. Comply with UL 1285 for fire-service mains if indicated.

2. PVC Fabricated Fittings: AWWA C900, Class 150 with bell-and-spigot or double-bell
ends. Include elastomeric gasket in each bell.

3. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-bell
ends. Include elastomeric gasket in each bell.

4. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern
or AWWA C153, ductile-iron compact pattern.

a. Gaskets: AWWA C111, rubber.

5. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.
2.3 JOINING MATERIALS
A.  Refer to Section 330500 "Common Work Results for Utilities” for commonly used joining
materials.
2.4 PIPING SPECIALTIES

A.  Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at least
equal to and ends compatible with, piping to be joined.

B.  Tubular-Sleeve Pipe Couplings:

1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center
sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to be

joined.

a. Standard: AWWA C219.

b. Center-Sleeve Material: Manufacturer's standard

C. Gasket Material: Natural or synthetic rubber.

d. Pressure Rating: 150 psig (1035 kPa)

e. Metal Component Finish: Corrosion-resistant coating or material.

C. Flexible Connectors:

1. Nonferrous-Metal Piping: Bronze hose covered with bronze wire braid; with copper-tube,
pressure-type, solder-joint ends or bronze flanged ends brazed to hose.

2. Ferrous-Metal Piping: Stainless-steel hose covered with stainless-steel wire braid; with
ASME B1.20.1, threaded steel pipe nipples or ASME B16.5, steel pipe flanges welded to
hose.
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D. Dielectric Fittings:

1. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

2. Dielectric Unions:

a. Description:

1) Standard: ASSE 1079.
2) Pressure Rating: 150 psig (1035 kPa)
3) End Connections: Solder-joint copper alloy and threaded ferrous.

2.5 GATE VALVES

A. AWWA, Cast-lron Gate Valves:

1. Nonrising-Stem, Metal-Seated Gate Valves:

a. Description: Gray- or ductile-iron body and bonnet; with cast-iron or bronze
double-disc gate, bronze gate rings, bronze stem, and stem nut.

1) Standard: AWWA C500.

2) Minimum Pressure Rating: 200 psig (1380 kPa).
3)  End Connections: Mechanical joint.

4) Interior Coating: Complying with AWWA C550.

2. Nonrising-Stem, Resilient-Seated Gate Valves:

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or
ductile-iron gate, resilient seats, bronze stem, and stem nut.

1) Standard: AWWA C509.

2) Minimum Pressure Rating: 200 psig (1380 kPa).
3)  End Connections: Mechanical joint.

4) Interior Coating: Complying with AWWA C550.

3. Nonrising-Stem, High-Pressure, Resilient-Seated Gate Valves:

a. Description: Ductile-iron body and bonnet; with bronze or ductile-iron gate,
resilient seats, bronze stem, and stem nut.

1) Standard: AWWA C509.

2) Minimum Pressure Rating: 250 psig (1725 kPa).
3)  End Connections: Push on or mechanical joint.
4) Interior Coating: Complying with AWWA C550.

4. OS&Y, Rising-Stem, Metal-Seated Gate Valves:
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a. Description: Cast- or ductile-iron body and bonnet, with cast-iron double disc,
bronze disc and seat rings, and bronze stem.

1) Standard: AWWA C500.
2) Minimum Pressure Rating: 200 psig (1380 kPa).
3) End Connections: Flanged.

5. OS&Y, Rising-Stem, Resilient-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet, with bronze or gray- or ductile-
iron gate, resilient seats, and bronze stem.

1) Standard: AWWA C509.
2) Minimum Pressure Rating: 200 psig (1380 kPa).
3)  End Connections: Flanged.

6. OS&Y, Rising-Stem, Resilient-Seated Gate Valves:
a. Description: Cast- or ductile-iron body and bonnet, with bronze or gray- or ductile-
iron gate, resilient seats, and bronze stem.
1) Standard: AWWA C509.
2) Minimum Pressure Rating: 200 psig (1380 kPa).
3)  End Connections: Flanged.

2.6 GATE VALVE ACCESSORIES AND SPECIALTIES

A.  Tapping-Sleeve Assemblies:

1. Description: Sleeve and valve compatible with drilling machine.

a. Standard: MSS SP-60.

b. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve
with flanged outlet for new branch connection. Include sleeve matching size and
type of pipe material being tapped and with recessed flange for branch valve.

C. Valve: AWWA, cast-iron, nonrising-stem, metal or resilient-seated gate valve
with one raised face flange mating tapping-sleeve flange.

B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section,
adjustable extension of length required for depth of burial of valve, plug with lettering
"WATER," and bottom section with base that fits over valve and with a barrel approximately 5
inches (125 mm) in diameter.

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate
deepest buried valve, and socket matching valve operating nut.

C. Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench,
extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.
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2.7 CHECK VALVES

A. AWWA Check Valves:

1. Description: Swing-check type with resilient seat. Include interior coating according to
AWWA C550 and ends to match piping.

a. Standard: AWWA C508.
b. Pressure Rating: 175 psig (1207 kPa).

2.8 DETECTOR CHECK VALVES

A. Detector Check Valves:

1. Description: Galvanized cast-iron body, bolted cover with air-bleed device for access to
internal parts, and flanged ends. Include one-piece bronze disc with bronze bushings,
pivot, and replaceable seat. Include threaded bypass taps in inlet and outlet for bypass
meter connection. Set valve to allow minimal water flow through bypass meter when
major water flow is required.

a. Standards: UL 312 and FMG approved.

b. Pressure Rating: 175 psig (1207 kPa).

C. Water Meter: AWWA C700, disc type, at least one-fourth size of detector check
valve. Include meter, bypass piping, gate valves, check valve, and connections to
detector check valve.

2. Description: Iron body, corrosion-resistant clapper ring and seat ring material, flanged
ends, with connections for bypass and installation of water meter.

a. Standards: UL 312 and FMG approved.
b. Pressure Rating: 175 psig (1207 kPa).

29 BUTTERFLY VALVES

A.  AWWA Butterfly Valves:

1. Description: Rubber seated.

a. Standard: AWWA C504.
b. Body: Cast or ductile iron.
C. Body Type: Wafer or flanged.
d. Pressure Rating: 150 psig (1035 kPa).
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2.10 PLUG VALVES

A.  Plug Valves:

1. Description: Resilient-seated eccentric.

Standard: MSS SP-108.

Body: Cast iron.

Pressure Rating: 175-psig (1207-kPa) minimum CWP.
Seat Material: Suitable for potable-water service.

cooe

211 BACKFLOW PREVENTERS

A.  Reduced-Pressure-Principle Backflow Preventers:

1. Standard: ASSE 1013 or AWWA C511.

2. Operation: Continuous-pressure applications.

3. Pressure Loss: 12 psig (83 kPa) maximum, through middle 1/3 of flow range.

4. Size: As indicated.

5. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying
with AWWA C550 or that is FDA approved] for NPS 2-1/2 (DN 65) and larger.

6. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2
(DN 65) and larger.

7. Configuration: Designed for horizontal, straight through flow.

8. Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 (DN 50) and
smaller; OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2
(DN 65) and larger.

b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.

B. Double-Check, Backflow-Prevention Assemblies:

Standard: ASSE 1015 or AWWA C510.

Operation: Continuous-pressure applications, unless otherwise indicated.

Pressure Loss: 5 psig (35 kPa) maximum, through middle 1/3 of flow range.

Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining complying
with AWWA C550 or that is FDA approved for NPS 2-1/2 (DN 65) and larger.

5. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2
(DN 65) and larger.

Configuration: Designed for horizontal, straight through flow.

7. Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 (DN 50) and
smaller; OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 (DN 65)
and larger.

PR
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C. Double-Check, Detector-Assembly Backflow Preventers:
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Standards: ASSE 1048 and UL listed or FMG approved.

Operation: Continuous-pressure applications.

Pressure Loss: 5 psig (35 kPa) maximum, through middle 1/3 of flow range.

Body: Cast iron with interior lining complying with AWWA C550 or that is FDA
approved

End Connections: Flanged.

Configuration: Designed for horizontal, straight through flow.

7. Accessories:

PO E
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a. Valves: UL 262, FMG-approved, OS&Y gate type with flanged ends on inlet and
outlet.

b. Bypass: With displacement-type water meter, shutoff valves, and reduced-pressure
backflow preventer.

D. Backflow Preventer Test Kits:

1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-
procedure instructions.

212 PROTECTIVE ENCLOSURES

A. Freeze-Protection Enclosures:

1. Description: Insulated enclosure designed to protect aboveground water piping,
equipment, or specialties from freezing and damage, with heat source to maintain
minimum internal temperature of 40 deg F (4 deg C) when external temperatures reach as
low as minus 34 deg F (minus 36 deg C).

a. Standard: ASSE 1060.

b. Class I: For equipment or devices other than pressure or atmospheric vacuum
breakers.

C. Class I-V: For pressure or atmospheric vacuum breaker equipment or devices.
Include drain opening in housing.

1) Housing: Reinforced-aluminum or -fiberglass construction.
a) Size: Of dimensions indicated, but not less than those required for
access and service of protected unit.
b) Drain opening for units with drain connection.
c)  Access doors with locking devices.
d) Insulation inside housing.
e) Anchoring devices for attaching housing to concrete base.

2) Electric heating cable or heater with self-limiting temperature control.
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B. Enclosure Bases:

1. Description:  6-inch- (150-mm-) minimum thickness precast concrete, of dimensions
required to extend at least 6 inches (150 mm) beyond edges of enclosure housings.
Include openings for piping.

2.13 FIRE HYDRANTS
A.  Dry-Barrel Fire Hydrants:

1. Description: Freestanding, with one NPS 4-1/2 (DN 115) and two NPS 2-1/2 (DN 65)
outlets, 5-1/4-inch (133-mm) main valve, drain valve, and NPS 6 (DN 150) mechanical-
joint inlet. Hydrant shall have cast-iron body, compression-type valve opening against
pressure and closing with pressure.

a. Standards: UL 246, FMG approved.

b. Pressure Rating: 150 psig (1035 kPa) minimum

C. Outlet Threads: NFPA 1963, with external hose thread used by local fire
department. Include cast-iron caps with steel chains.

d. Operating and Cap Nuts: Pentagon, 1-1/2 inches (38 mm) point to flat.

e. Direction of Opening: Open hydrant valve by turning operating nut to left or
counterclockwise.
f. Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

2.14 ALARM DEVICES

A.  Alarm Devices, General: UL 753 and FMG approved, of types and sizes to mate and match
piping and equipment.

B.  Water-Flow Indicators: Vane-type water-flow detector, rated for 250-psig (1725-kPa) working
pressure; designed for horizontal or vertical installation; with 2 single-pole, double-throw circuit
switches to provide isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc;
complete with factory-set, field-adjustable retard element to prevent false signals and
tamperproof cover that sends signal when cover is removed.

C.  Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully
open position.

D.  Pressure Switches: Single pole, double throw; designed to signal increase in pressure.

PART 3 - EXECUTION

3.1 EARTHWORK

A.  Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
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3.2 PIPING SCHEDULE

A.  General: Use pipe, fittings, and joining methods for piping systems according to the following
applications.

B.  Transition couplings and special fittings with pressure ratings at least equal to piping pressure
rating may be used, unless otherwise indicated.

C. Do not use flanges or unions for underground piping.

D.  Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of joints
indicated, on aboveground piping and piping in vaults.

E. Underground water-service piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall be the following:
1. PVC, Schedule 40 pipe; PVC, Schedule 40 socket fittings; and solvent-cemented joints.

F. Underground water-service piping NPS 4 to NPS 8 (DN 100 to DN 200) shall be the following:

1. Ductile-iron, [push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed
mechanical-joint fittings; and mechanical joints.

2. NPS 4 and NPS 6 (DN 100 and DN 150): NPS6 (DN 150) PVC, AWWA Class 150
pipe; PVC, AWWA Class 150 fabricated or molded fittings; and gasketed joints.

G.  Water Meter Box Water-Service Piping NPS 3/4 to NPS 2 (DN 20 to DN 50) shall be same as
underground water-service piping.

H.  Aboveground and Vault Water-Service Piping NPS 3/4 to NPS 3 (DN 20 to DN 80) shall be
the following:

1. PVC, Schedule 80 pipe; PVC, Schedule 80 socket fittings; and solvent-cemented joints.

I Underground Fire-Service-Main Piping NPS 4 to NPS 12 (DN 100 to DN 300) shall be the
following:

1. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and gasketed
mechanical-joint pipe; and mechanical] joints.

2. PVC, AWWA Class 150 pipe listed for fire-protection service; PVC Class 150 fabricated
or molded fittings; and gasketed joints.

3.3 VALVE APPLICATIONS

A.  General Application: Use mechanical-joint-end valves for NPS3 (DN 80) and larger
underground installation. Use threaded- or flanged-end valves for installation in vaults. Use
UL/FMG, nonrising-stem gate valves for installation with indicator posts. Use corporation
valves and curb valves with ends compatible with piping, for NPS 2 (DN 50) and smaller
installation.
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B.  Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Underground Valves, NPS 3 (DN 80) and Larger: AWWA, cast-iron, nonrising-stem,
resilient-seated gate valves with valve box.

2. Underground Valves, NPS 4 (DN 100) and Larger, for Indicator Posts: UL/FMG, cast-
iron, nonrising-stem gate valves with indicator post.

3. Use the following for valves in vaults and aboveground:

a. Gate Valves, NPS 3 (DN 80) and Larger: AWWA, cast iron, OS&Y rising stem,
metal seated
b. Check Valves: AWWA C508, swing type.

4, Pressure-Reducing Valves: Use for water-service piping in vaults and aboveground to
control water pressure.

5. Detector Check Valves: Use for water-service piping in vaults and aboveground to detect
unauthorized use of water.
3.4 PIPING SYSTEMS - COMMON REQUIREMENTS
A.  See Section 330500 “Common Work Results for Utilities” for piping-system common
requirements.
3.5 PIPING INSTALLATION

A.  Water-Main Connection: Arrange with utility company for tap of size and in location indicated
in water main.

B.  Water-Main Connection: Tap water main according to requirements of water utility company
and of size and in location indicated.

C.  Make connections larger than NPS 2 (DN 50) with tapping machine according to the following:

1. Install tapping sleeve and tapping valve according to MSS SP-60.

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.
Remove tapping machine and connect water-service piping.

4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem

pointing up and with valve box.

D.  Make connections NPS 2 (DN 50) and smaller with drilling machine according to the following:

1. Install service-saddle assemblies and corporation valves in size, quantity, and
arrangement required by utility company standards.
2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for

corporation valves.
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3. Use drilling machine compatible with service-saddle assemblies and corporation valves.
Drill hole in main. Remove drilling machine and connect water-service piping.
4. Install corporation valves into service-saddle assemblies.
5. Install manifold for multiple taps in water main.
6 Install curb valve in water-service piping with head pointing up and with service box.
E.  Comply with NFPA 24 for fire-service-main piping materials and installation.

1. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105.
2. Install copper tube and fittings according to CDA's "Copper Tube Handbook."

F. Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
G. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23.

H.  Bury piping with depth of cover over top at least 36 inches (750 mm), with top at least 12
inches (300 mm) below level of maximum frost penetration, and according to the following:

1. Under Driveways: With at least 36 inches (910 mm) cover over top.
2. In Loose Gravelly Soil and Rock: With at least 12 inches (300 mm) additional cover.

l. Install piping by tunneling or jacking, or combination of both, under streets and other
obstructions that cannot be disturbed.

J. Extend water-service piping and connect to water-supply source and building-water-piping
systems at outside face of building wall in locations and pipe sizes indicated.

1. Terminate water-service piping at building wall until building-water-piping systems are
installed. Terminate piping with caps, plugs, or flanges as required for piping material.
Make connections to building-water-piping systems when those systems are installed.

K.  Sleeves are specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping."

L. Mechanical sleeve seals are specified in Section 220517 "Sleeves and Sleeve Seals for
Plumbing Piping."”

M. Install underground piping with restrained joints at horizontal and vertical changes in direction.
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports.

N.  See Section 211200 "Fire-Suppression Standpipes,” Section 211313 "Wet-Pipe Sprinkler
Systems,” and Section 211316 "Dry-Pipe Sprinkler Systems" for fire-suppression-water piping
inside the building.

O.  See Section 221116 "Domestic Water Piping" for potable-water piping inside the building.

3.6 JOINT CONSTRUCTION

A.  See Section 330500 "Common Work Results for Utilities" for basic piping joint construction.
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B.  Make pipe joints according to the following:

1. Copper-Tubing, Pressure-Sealed Joints: Join copper tube and pressure-seal fittings with
tools and procedures recommended by pressure-seal-fitting manufacturer. Leave insertion
marks on pipe after assembly.

2. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and

AWWA MA41.

Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.

4. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with grooved-end,
ductile-iron-piping couplings, gaskets, lubricant, and bolts according to coupling
manufacturer's written instructions.

5. PVC Piping Gasketed Joints: Use joining materials according to AWWA C900.
Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or
ASTM D 3139 and pipe manufacturer's written instructions.

6. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

w

a. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions.

b. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100). Use dielectric
flanges, flange kits, nipples.

C. Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange Kits.

3.7 ANCHORAGE INSTALLATION

A.  Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and
restrained-joint types that may be used include the following:

Concrete thrust blocks.

Locking mechanical joints.

Set-screw mechanical retainer glands.
Bolted flanged joints.

Heat-fused joints.

Pipe clamps and tie rods.

oL E

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.
Include anchorages for the following piping systems:

Gasketed-Joint, Ductile-lron, Water-Service Piping: According to AWWA C600.
Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.
Bonded-Joint Fiberglass, Water-Service Piping: According to AWWA M45.
Fire-Service-Main Piping: According to NFPA 24.

PO E

C.  Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed
ferrous anchorage devices.

3.8 VALVE INSTALLATION

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground
valve with stem pointing up and with valve box.
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B. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.

C. UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve and valves in
vaults with stem pointing up and with vertical cast-iron indicator post.

D. UL/FMG, Valves Other Than Gate Valves: Comply with NFPA 24.
E. MSS Valves: Install as component of connected piping system.

F. Corporation Valves and Curb Valves: Install each underground curb valve with head pointed up
and with service box.

G.  Pressure-Reducing Valves: Install in vault or aboveground between shutoff valves.

H.  Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet.

3.9 DETECTOR-CHECK VALVE INSTALLATION
A. Install in vault or aboveground.

B. Install for proper direction of flow. Install bypass with water meter, gate valves on each side of
meter, and check valve downstream from meter.

C.  Support detector check valves, meters, shutoff valves, and piping on brick or concrete piers.

3.10 WATER METER INSTALLATION

A. Install water meters, piping, and specialties according to utility company's written instructions.

B.  Water Meters: Install displacement type water meters, NPS 2 (DN 50) and smaller, in meter
boxes with shutoff valves on water meter inlets. Include valves on water meter outlets and
valved bypass around meters unless prohibited by authorities having jurisdiction.

C.  Water Meters: Install compound-type water meters, NPS 3 (DN 80) and larger, in meter vaults.
Include shutoff valves on water meter inlets and outlets and valved bypass around meters.
Support meters, valves, and piping on brick or concrete piers.

D.  Water Meters: Install detector-type water meters in meter vault according to AWWA M6.
Include shutoff valves on water meter inlets and outlets and full-size valved bypass around
meters. Support meters, valves, and piping on brick or concrete piers.

3.11 ROUGHING-IN FOR WATER METERS

A.  Rough-in piping and specialties for water meter installation according to utility company's
written instructions.
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3.12 BACKFLOW PREVENTER INSTALLATION
A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks.
Install according to requirements of plumbing and health department and authorities having
jurisdiction.

B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to
flooding.

C. Do not install bypass piping around backflow preventers.
D.  Support NPS 2-1/2 (DN 65) and larger backflow preventers, valves, and piping near floor and
on brick or concrete piers.
3.13 WATER METER BOX INSTALLATION
A. Install water meter boxes in paved areas flush with surface.

B. Install water meter boxes in grass or earth areas with top 2 inches (50 mm) above surface.

3.14 CONCRETE VAULT INSTALLATION

A.  Install precast concrete vaults according to ASTM C 891.

3.15 PROTECTIVE ENCLOSURE INSTALLATION
A. Install concrete base level and with top approximately 2 inches (50 mm) above grade.
B. Install protective enclosure over valves and equipment.

C.  Anchor protective enclosure to concrete base.

3.16 FIRE HYDRANT INSTALLATION

A.  General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained
joints or thrust blocks, and support in upright position.

B.  Wet-Barrel Fire Hydrants: Install with valve below frost line. Provide for drainage.
C. AWWA Fire Hydrants: Comply with AWWA M17.

D.  UL/FMG Fire Hydrants: Comply with NFPA 24.

3.17 FIRE DEPARTMENT CONNECTION INSTALLATION

A. Install ball drip valves at each check valve for fire department connection to mains.
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B. Install protective pipe bollards on two sides of each fire department connection. Pipe bollards
are specified in Section 055000 "Metal Fabrications."
3.18 ALARM DEVICE INSTALLATION

A.  General: Comply with NFPA 24 for devices and methods of valve supervision. Underground
valves with valve box do not require supervision.

B.  Supervisory Switches: Supervise valves in open position.
1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem
depression, to OS&Y gate-valve yoke.
2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install switch,
with toggle against target plate, on barrel of indicator post.

C.  Locking and Sealing: Secure unsupervised valves as follows:

1. Valves: Install chain and padlock on open OS&Y gate valve.
2. Post Indicators: Install padlock on wrench on indicator post.

D.  Pressure Switches: Drill and thread hole in exposed barrel of fire hydrant. Install switch.

E.  Water-Flow Indicators: Install in water-service piping in vault. Select indicator with saddle and
vane matching pipe size. Drill hole in pipe, insert vane, and bolt saddle to pipe.

F. Connect alarm devices to building fire alarm system. Wiring and fire-alarm devices are
specified in Section 284621.11 "Addressable Fire-Alarm Systems" and Section 284621.13
"Conventional Fire-Alarm Systems."

3.19 CONNECTIONS

A.  See Section 330500 "Common Work Results for Utilities" for piping connections to valves and
equipment.

B.  Connect water-distribution piping to existing water main. Use tapping sleeve and tapping
valve.

C.  Connect water-distribution piping to interior domestic w