
Full Environmental Assessment Form
Part 1 - Project and Setting 

Instructions for Completing Part 1

Part 1 is to be completed by the applicant or project sponsor.

A. Project and Sponsor Information.

Dutchess Shepherd LLC

6 Mulberry Street, Rhinebeck, NY 12572

The applicant proposes to redevelop an existing 1.43 acre lot containing a 15,554 sq. ft. historic structure into four single family homes and a 9-unit
multi-family dwelling. 18 off-street parking spaces are proposed to serve the multi-family dwelling. A 4,278.3 sq. ft. portion of the existing structure would
be demolished and the remainder of the existing structure would be rehabilitated.

The project requires a zoning amendment to create a new overlay district for adaptive reuse, site plan approval, demolition permit approval and subdivision
approval.

Dutchess Shepherd LLC
(212) 365-1052

david@nava.nyc

PO Box 214

Rhinebeck NY 12572

Victoria L. Polidoro, Esq.
(845) 516-4323

vpolidoro@rodenhausenchale.com

55 Chestnut Street

Rhinebeck NY 12572



B. Government Approvals

B. Government Approvals  Funding, or Sponsorship.

Government Entity If Yes: Identify Agency and Approval(s) 
Required 

Application Date 
(Actual or projected) 

i

ii
iii

C. Planning and Zoning

C.1. Planning and zoning actions.

If Yes,
If No, 

C.2. Adopted land use plans.

✔ Village Board - Adoption of Overlay District (Local
Law)

✔ Planning Board - Site Plan and demolition permit

✔  Zoning Board of Appeals - TBD

✔ Department of Behavioral and Community Health

Department of Transportation

✔

✔

✔

✔

✔

✔

✔



C.3.  Zoning

_________________________________________________________________________________________________________

i.

C.4. Existing community services.

D. Project Details

D.1. Proposed and Potential Development

_________________________________________________________________________________________________________

i.

i.

ii.
iii.
iv.

✔

R - Residential district

✔

✔

Bulkeley Schoolhouse Overlay District

Rhinebeck Central School DIstrict

Village of Rhinebeck, Dutchess County Sherriff and State Troopers

Rhinebeck

Lions Club Mini Park, Thompson Mazzarella Park, American Legion Park

1.43
1.4

1.43

✔

✔

✔
5

8,115 sq. ft. 29,512 sq. ft

✔

3
May 2024
Oct 2027

Adaptive reuse of the former schoolhouse will occur first (18 months).Two additional phases of 2 houses each (12 months each)

residential

residential



i
ii.

iii.

i.
ii.

iii.

iv.
v.

vi.

D.2.  Project Operations

i .
ii.

iii.

v.

v.
vi.

vii.
viii.
ix.

i.

_________________________________________________________________________________________________________

✔

1 (9 units)

4 1 (9 units)

✔

✔

✔

✔



ii.

iii.

iv.

v.

i.
ii.

iii.

iv.

v.

vi

i.
ii.

iii.

✔

✔

3190
✔

Village of Rhinebeck
✔
✔

✔
✔

✔

N/A

Hudson River
✔

✔

3190

sanitary wastewater

✔



iv.

v.

vi.

i.

ii.

iii.

iv.

i

ii.

iii.

i.

ii.

✔

On site septic systems

✔

.6014
1.43

✔

✔



i.
ii

i.

ii.

v.

vi.
vii

viii

i.

ii.

iii.

i. ii.

✔

✔

✔

✔ ✔ ✔

20 27 7

✔

✔
✔

✔

✔

see Attached Narrative re Noise
as Exhibit C

NA



i.

ii

i.

ii

.

i.

ii.

i.

ii.

iii.

✔

Temporary construction noise, See attached Exhibit C

✔

✔

Outdoor light fixtures will be dark-sky compliant, see attached lighting plan as Exhibit D

✔

 Additional vegetative screening is proposed

✔

✔

✔

✔



i.

ii.

iii.

i.

ii.

iii
iv.

v.

E. Site and Setting of Proposed Action

E.1. Land uses on and surrounding the project site

i.

ii.

✔

✔

✔
✔ religious

.4973 ac .6014 ac +0.1041

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0



i.

i.

i.

ii. =
iii.

i.

ii.

iii.

i.

i.

ii.

iii.

iv.

✔

✔

✔

✔

✔

✔

✔



v.

E.2.  Natural Resources On or Near Project Site

i.

ii.
i ii

iii.

iv.

v.

i.

>8

✔

Dutchess Cardigan 5
Haven Urban Land 95

>8

✔ 100

✔

✔

✔

✔

✔

C(t)Landsman Kill (not adjacent)

✔

✔

✔

✔

✔

Principal Aquifer



i.

ii.
iii.

E.3.  Designated Public Resources On or Near Project Site

i.
ii.

i.
ii.

i.
ii.

iii.

squirrels

✔

✔

Northern Long-eared Bat

✔

✔

✔

✔

✔

✔



i.
ii.

iii.

i
ii.

i.
ii.

iii.

i.
ii.

F. Additional Information

G. Verification

✔

✔
Rhinebeck Village Historic District Boundary Increase

*See Phase 1 Report by Beth Selig as attached Exhibit E

✔

✔

✔

✔

David Ruff

PRINT FORM

Member

November 30th 2023



EEAF Mapper Summary Report Monday, February 14, 2022 3:41 PM

Disclaimer: The EAF Mapper is a screening tool intended to assist 
project sponsors and reviewing agencies in preparing an environmental 
assessment form (EAF). Not all questions asked in the EAF are 
answered by the EAF Mapper. Additional information on any EAF 
question can be obtained by consulting the EAF Workbooks.  Although 
the EAF Mapper provides the most up-to-date digital data available to 
DEC, you may also need to contact local or other data sources in order 
to obtain data not provided by the Mapper. Digital data is not a 
substitute for agency determinations.

B.i.i [Coastal or Waterfront Area] No

B.i.ii [Local Waterfront Revitalization Area] No

C.2.b. [Special Planning District] Digital mapping data are not available or are incomplete. Refer to EAF 
Workbook.

E.1.h [DEC Spills or Remediation Site - 
Potential Contamination History]

Digital mapping data are not available or are incomplete. Refer to EAF 
Workbook.

E.1.h.i [DEC Spills or Remediation Site - 
Listed]

Digital mapping data are not available or are incomplete. Refer to EAF 
Workbook.

E.1.h.i [DEC Spills or Remediation Site - 
Environmental Site Remediation Database]

Digital mapping data are not available or are incomplete. Refer to EAF 
Workbook.

E.1.h.iii [Within 2,000' of  DEC Remediation 
Site]

No

E.2.g [Unique Geologic Features] No

E.2.h.i [Surface Water Features] No

E.2.h.ii  [Surface Water Features] Yes

E.2.h.iii [Surface Water Features] Yes - Digital mapping information on local and federal wetlands and 
waterbodies is known to be incomplete. Refer to EAF Workbook.

E.2.h.v [Impaired Water Bodies] No

E.2.i. [Floodway] No

E.2.j. [100 Year Floodplain] No

E.2.k. [500 Year Floodplain] No

E.2.l. [Aquifers] Yes

E.2.l. [Aquifer Names] Principal Aquifer

E.2.n. [Natural Communities] No

E.2.o. [Endangered or Threatened Species] Yes

1Full Environmental Assessment Form - EAF Mapper Summary Report



E.2.o. [Endangered or Threatened Species - 
Name]

Northern Long-eared Bat

E.2.p. [Rare Plants or Animals] No

E.3.a. [Agricultural District] No

E.3.c. [National Natural Landmark] No

E.3.d [Critical Environmental Area] No

E.3.e. [National or State Register of Historic 
Places or State Eligible Sites]

Yes - Digital mapping data for archaeological  site boundaries are not 
available. Refer to EAF Workbook.

E.3.e.ii [National or State Register of Historic 
Places or State Eligible Sites - Name]

Rhinebeck Village Historic District Boundary Increase

E.3.f. [Archeological Sites] Yes

E.3.i. [Designated River Corridor] No

2Full Environmental Assessment Form - EAF Mapper Summary Report
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1 Executive Summary 

2 Project Description 

2.1 Pre-Development Conditions 

2.2 Post-Development Conditions 



  

2.3 Soil Survey Data 

Table 1: USDA Soil Data 
Map 

Symbol 
Description 

Depth to 
Groundwater (ft) 

Depth to 
Bedrock (in) 

Hydrologic 
Soil Group 

Type A Soils

Type B Soils

Type C Soils

Type D Soils



  

3 Construction Sequencing  

4 Erosion and Sediment Control Plan 

New York State Standards 
and Specifications for Erosion and Sediment Control

4.1 Erosion and Sediment Control Measures 



  

Stabilized Construction Entrance

Dust Control

Temporary Soil Stockpile

Silt Fencing

Temporary Seeding

Temporary Sediment Basin

Dewatering



  

Establishment of Permanent Vegetation

Final Seeding and Planting

Rock Outlet Protection

4.2 Pollution Prevention Controls 



  



  

4.3 Soil Restoration 

New 
York State Stormwater Management Design Manual

Table 2: Soil Restoration 
Type of Soil Disturbance Soil Restoration Requirement Comment 

5 Stormwater Management Plan 



  

5.1 Redevelopment  

5.2 Hydrologic Analysis 

Table 3: Rainfall Data 
Storm Event 24-Hour Rainfall 



  

5.2.2.1 Water Quantity Control 

Table 6: Comparison of Pre- & Post-Development Peak Discharge Rates 
Storm Event Pre (cfs) Post (cfs) Difference 

5.2.3.1 Water Quality Treatment 

6 Post Construction Requirements 

 
 
6.1 Inspection and Maintenance 
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7 Conclusion 





  

                                                                                                Appendix A 





Routing Diagram for Mulberry Subdivision



Mulberry Subdivision

Rainfall Events Listing



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 1S: Existing

Direct Entry, 

Subcatchment 1S: Existing
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"

Runoff Area=62,814 sf
Runoff Volume=0.158 af

Runoff Depth=1.32"
Tc=6.0 min

CN=86



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 1S: Existing

Direct Entry, 

Subcatchment 1S: Existing
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=62,814 sf

Runoff Volume=0.379 af
Runoff Depth=3.15"

Tc=6.0 min
CN=86



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 1S: Existing

Direct Entry, 

Subcatchment 1S: Existing
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"
Runoff Area=62,814 sf

Runoff Volume=0.791 af
Runoff Depth=6.58"

Tc=6.0 min
CN=86



Routing Diagram for Mulberry Subdivision



Mulberry Subdivision

Rainfall Events Listing



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 2S: Lot #1 Remainder

Direct Entry, 

Subcatchment 2S: Lot #1 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=6,175 sf

Runoff Volume=0.004 af
Runoff Depth=0.36"

Tc=5.0 min
CN=66



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 3S: Lot #2 Remainder

Direct Entry, 

Subcatchment 3S: Lot #2 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=6,206 sf

Runoff Volume=0.004 af
Runoff Depth=0.36"

Tc=5.0 min
CN=66



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 4S: Lot #3 Remainder

Direct Entry, 

Subcatchment 4S: Lot #3 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"

Runoff Area=21,577 sf
Runoff Volume=0.027 af

Runoff Depth=0.66"
Tc=5.0 min

CN=74



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 5S: Lot #4 Remainder

Direct Entry, 

Subcatchment 5S: Lot #4 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=6,571 sf

Runoff Volume=0.004 af
Runoff Depth=0.33"

Tc=5.0 min
CN=65



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 6S: Lot #5 Remainder

Direct Entry, 

Subcatchment 6S: Lot #5 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=6,602 sf

Runoff Volume=0.005 af
Runoff Depth=0.36"

Tc=5.0 min
CN=66



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 8S: Lot #1 Roof

Direct Entry, 

Subcatchment 8S: Lot #1 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=1,953 sf

Runoff Volume=0.009 af
Runoff Depth=2.36"

Tc=5.0 min
CN=98



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 9S: Lot #2 Roof

Direct Entry, 

Subcatchment 9S: Lot #2 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=1,953 sf

Runoff Volume=0.009 af
Runoff Depth=2.36"

Tc=5.0 min
CN=98



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 10S: Lot #3 Roof

Direct Entry, 

Subcatchment 10S: Lot #3 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=7,922 sf

Runoff Volume=0.036 af
Runoff Depth=2.36"

Tc=5.0 min
CN=98



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 11S: Lot #4 Roof

Direct Entry, 

Subcatchment 11S: Lot #4 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=1,953 sf

Runoff Volume=0.009 af
Runoff Depth=2.36"

Tc=5.0 min
CN=98



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Subcatchment 12S: Lot #5 Roof

Direct Entry, 

Subcatchment 12S: Lot #5 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
1-Year Rainfall=2.59"
Runoff Area=1,944 sf

Runoff Volume=0.009 af
Runoff Depth=2.36"

Tc=5.0 min
CN=98



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Reach 18R: DESIGN LINE

Reach 18R: DESIGN LINE
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=1.443 ac



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Pond 13P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 13P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 13P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=2.50'

Storage=0.002 af



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Pond 14P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 14P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 14P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=2.50'

Storage=0.002 af



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Pond 15P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 15P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 15P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=2.50'

Storage=0.002 af



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Pond 16P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 16P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 16P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=2.48'

Storage=0.002 af



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Summary for Pond 17P: Infiltration

16.00'W x 38.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 17P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  1-Year Rainfall=2.59"Mulberry Subdivision

Pond 17P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.182 ac
Peak Elev=0.63'

Storage=0.004 af



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 2S: Lot #1 Remainder

Direct Entry, 

Subcatchment 2S: Lot #1 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=6,175 sf

Runoff Volume=0.018 af
Runoff Depth=1.50"

Tc=5.0 min
CN=66



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 3S: Lot #2 Remainder

Direct Entry, 

Subcatchment 3S: Lot #2 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=6,206 sf

Runoff Volume=0.018 af
Runoff Depth=1.50"

Tc=5.0 min
CN=66



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 4S: Lot #3 Remainder

Direct Entry, 

Subcatchment 4S: Lot #3 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=21,577 sf

Runoff Volume=0.087 af
Runoff Depth=2.10"

Tc=5.0 min
CN=74



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 5S: Lot #4 Remainder

Direct Entry, 

Subcatchment 5S: Lot #4 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=6,571 sf

Runoff Volume=0.018 af
Runoff Depth=1.43"

Tc=5.0 min
CN=65



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 6S: Lot #5 Remainder

Direct Entry, 

Subcatchment 6S: Lot #5 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=6,602 sf

Runoff Volume=0.019 af
Runoff Depth=1.50"

Tc=5.0 min
CN=66



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 8S: Lot #1 Roof

Direct Entry, 

Subcatchment 8S: Lot #1 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=1,953 sf

Runoff Volume=0.017 af
Runoff Depth=4.42"

Tc=5.0 min
CN=98



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 9S: Lot #2 Roof

Direct Entry, 

Subcatchment 9S: Lot #2 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=1,953 sf

Runoff Volume=0.017 af
Runoff Depth=4.42"

Tc=5.0 min
CN=98



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 10S: Lot #3 Roof

Direct Entry, 

Subcatchment 10S: Lot #3 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=7,922 sf

Runoff Volume=0.067 af
Runoff Depth=4.42"

Tc=5.0 min
CN=98



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 11S: Lot #4 Roof

Direct Entry, 

Subcatchment 11S: Lot #4 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=1,953 sf

Runoff Volume=0.017 af
Runoff Depth=4.42"

Tc=5.0 min
CN=98



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Subcatchment 12S: Lot #5 Roof

Direct Entry, 

Subcatchment 12S: Lot #5 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
10-Year Rainfall=4.66"
Runoff Area=1,944 sf

Runoff Volume=0.016 af
Runoff Depth=4.42"

Tc=5.0 min
CN=98



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Reach 18R: DESIGN LINE

Reach 18R: DESIGN LINE
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=1.443 ac



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Pond 13P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 13P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 13P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.04'

Storage=0.003 af



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Pond 14P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 14P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 14P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.04'

Storage=0.003 af



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Pond 15P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 15P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 15P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.04'

Storage=0.003 af



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Pond 16P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 16P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 16P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.04'

Storage=0.003 af



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Summary for Pond 17P: Infiltration

16.00'W x 38.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 17P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  10-Year Rainfall=4.66"Mulberry Subdivision

Pond 17P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.182 ac
Peak Elev=1.56'

Storage=0.015 af



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 2S: Lot #1 Remainder

Direct Entry, 

Subcatchment 2S: Lot #1 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=6,175 sf
Runoff Volume=0.050 af

Runoff Depth=4.22"
Tc=5.0 min

CN=66



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 3S: Lot #2 Remainder

Direct Entry, 

Subcatchment 3S: Lot #2 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=6,206 sf
Runoff Volume=0.050 af

Runoff Depth=4.22"
Tc=5.0 min

CN=66



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 4S: Lot #3 Remainder

Direct Entry, 

Subcatchment 4S: Lot #3 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"
Runoff Area=21,577 sf

Runoff Volume=0.213 af
Runoff Depth=5.16"

Tc=5.0 min
CN=74



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 5S: Lot #4 Remainder

Direct Entry, 

Subcatchment 5S: Lot #4 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=6,571 sf
Runoff Volume=0.052 af

Runoff Depth=4.11"
Tc=5.0 min

CN=65



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 6S: Lot #5 Remainder

Direct Entry, 

Subcatchment 6S: Lot #5 Remainder
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=6,602 sf
Runoff Volume=0.053 af

Runoff Depth=4.22"
Tc=5.0 min

CN=66



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 8S: Lot #1 Roof

Direct Entry, 

Subcatchment 8S: Lot #1 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=1,953 sf
Runoff Volume=0.030 af

Runoff Depth=8.02"
Tc=5.0 min

CN=98



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 9S: Lot #2 Roof

Direct Entry, 

Subcatchment 9S: Lot #2 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=1,953 sf
Runoff Volume=0.030 af

Runoff Depth=8.02"
Tc=5.0 min

CN=98



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 10S: Lot #3 Roof

Direct Entry, 

Subcatchment 10S: Lot #3 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=7,922 sf
Runoff Volume=0.122 af

Runoff Depth=8.02"
Tc=5.0 min

CN=98



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 11S: Lot #4 Roof

Direct Entry, 

Subcatchment 11S: Lot #4 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=1,953 sf
Runoff Volume=0.030 af

Runoff Depth=8.02"
Tc=5.0 min

CN=98



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Subcatchment 12S: Lot #5 Roof

Direct Entry, 

Subcatchment 12S: Lot #5 Roof
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Type III 24-hr
100-Year Rainfall=8.26"

Runoff Area=1,944 sf
Runoff Volume=0.030 af

Runoff Depth=8.02"
Tc=5.0 min

CN=98



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Reach 18R: DESIGN LINE

Reach 18R: DESIGN LINE
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=1.443 ac



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Pond 13P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 13P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 13P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.06'

Storage=0.003 af



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Pond 14P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 14P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 14P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.06'

Storage=0.003 af



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Pond 15P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 15P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 15P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.06'

Storage=0.003 af



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Pond 16P: Infiltration

6.33'W x 10.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 16P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 16P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.045 ac
Peak Elev=5.06'

Storage=0.003 af



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Summary for Pond 17P: Infiltration

16.00'W x 38.50'L x 3.54'H Field A

Cultec R-330XLHD

12.000 in/hr Exfiltration over Surface area
24.0" x 24.0" Horiz. Orifice/Grate

Discarded OutFlow
1=Exfiltration

Primary OutFlow
2=Orifice/Grate



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 17P: Infiltration - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)



Type III 24-hr  100-Year Rainfall=8.26"Mulberry Subdivision

Pond 17P: Infiltration
Hydrograph

Time  (hours)

Fl
ow

  (
cf

s)

Inflow Area=0.182 ac
Peak Elev=5.06'

Storage=0.031 af
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Appendix C 





Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Metadata for Point
Smoothing

State
Location
Latitude

Longitude
Elevation
Date/Time

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr

1yr 1yr 1yr

2yr 2yr 2yr

5yr 5yr 5yr

10yr 10yr 10yr

25yr 25yr 25yr

50yr 50yr 50yr

100yr 100yr 100yr

200yr 200yr 200yr

500yr 500yr 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr

1yr 1yr 1yr

2yr 2yr 2yr

5yr 5yr 5yr

10yr 10yr 10yr

25yr 25yr 25yr

50yr 50yr 50yr

100yr 100yr 100yr

200yr 200yr 200yr

500yr 500yr 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr

1yr 1yr 1yr

2yr 2yr 2yr

5yr 5yr 5yr

10yr 10yr 10yr

25yr 25yr 25yr

50yr 50yr 50yr
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Version 1.8
Last Updated: 11/09/2015

Total Water Quality Volume Calculation
WQv(acre-feet) = [(P)(Rv)(A)] /12

Dutchess Shepard April 2023

No
Design Point: Design Line

P= 1.30 inch

Catchment 
Number

Total Area
(Acres)

Impervious Area
(Acres)

Percent 
Impervious

%
Rv

WQv
(ft 3 )

Description

1 0.18 0.06 33% 0.35 297 Dry Well

2 0.19 0.06 32% 0.33 300 Dry Well

3 0.67 0.36 54% 0.53 1,687 Dry Well

4 0.20 0.06 30% 0.32 302 Dry Well

5 0.20 0.07 35% 0.37 344 Dry Well

6
7
8
9

10
Subtotal (1-30) 1.44 0.61 42% 0.43 2,930 Subtotal 1

Total 1.44 0.61 42% 0.43 2,930 Initial WQv 0.07 af

Total 
Contributing 

Area

Contributing 
Impervious Area

(Acre) (Acre)
0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

Total Area
(Acres)

Impervious Area
(Acres)

Percent 
Impervious

%

Runoff 
Coefficient

Rv

WQv
(ft 3 )

1.44 0.61 42% 0.43 2,930
0.00 0.00

1.44 0.61 42% 0.43 2,930

0.00

1.44 0.61 42% 0.43 2,930 0.07 af

0 0.00 af

Identify Runoff Reduction Techniques By Area

Breakdown of Subcatchments

Is this project subject to Chapter 10 of the NYS Design Manual (i.e. WQv is equal to post-
development 1 year runoff volume)?......................................................................................

"<<Initial WQv"

Recalculate WQv after application of Area Reduction Techniques

Riparian Buffers maximum contributing length 75 feet to 
150 feet

Up to 100 sf directly connected impervious 
area may be subtracted per tree

Tree Planting

Filter Strips

Total

Manually enter P, Total Area and Impervious Cover.

NotesTechnique

minimum 10,000 sfConservation of Natural Areas 

WQv reduced by Area 
Reduction techniques

Adjusted WQv after Area 
Reduction and Rooftop 
Disconnect

Subtract Area

Disconnection of Rooftops

WQv adjusted after Area 
Reductions



Total Water Quality Volume Calculation
WQv(acre-feet) = [(P)(Rv)(A)] /12

Catchment Total Area
Impervious 

Cover
Percent 

Impervious
Runoff 

Coefficient WQv Description

(Acres) (Acres) % Rv (ft 3 )
1 0.18 0.06 0.33 0.35 297.30 Dry Well
2 0.19 0.06 0.32 0.33 300 Dry Well
3 0.67 0.36 0.54 0.53 1687.04 Dry Well
4 0.20 0.06 0.30 0.32 302.02 Dry Well
5 0.20 0.07 0.35 0.37 344.49 Dry Well
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

All Subcatchments



Minimum RRv

Soil Group Acres S
A 55%
B 0.00 40%
C 1.44 30%
D 0.00 20%

Total Area 1.44

S = 0.30
Impervious = 0.61 acre
Precipitation 1.3 in

Rv 0.95
Minimum RRv 820 ft3

0.02 af

Enter the Soils Data for the site

Calculate the Minimum RRv



Planning
Practice Description Application

Preservation of 
Undisturbed 

Areas

Considered & 
Applied

Preservation of 
Buffers

Considered & 
Applied

Reduction of 
Clearing and 

Grading

Considered & 
Applied

Locating 
Development in 
Less Sensitive 

Areas

Considered & 
Applied

Open Space 
Design

Considered & 
Applied

Roadway 
Reduction N/A

Sidewalk 
Reduction

Considered & 
Applied

Driveway 
Reduction

Considered & 
Applied

Cul-de-sac 
Reduction N/A

Building 
Footprint 
Reduction

N/A

Parking 
Reduction

Soil Restoration N/A





September 5, 2023 REVISION 1

Dutchess Shepherd LLC 
c/a NAVA 
Attn: David Ruff, AIA (david@nava.nyc) 

RE: Traffic Impact Study for Residential Development, 6 Mulberry Street, Village of Rhinebeck, Dutchess 
County, New York; CM Project No. 123-020

Dear Mr. Ruff:  

As requested, Creighton Manning Engineering, LLP (CM) has completed a revised Traffic Impact Study for the 
proposed residential development located on Mulberry Street in the Village of Rhinebeck, Dutchess County, NY. 
This study, which was revised according to feedback from Tighe & Bond Engineering and Landscape Architecture 
in its letter dated June 28, 2023, is based on traffic engineering industry standards and the Subdivision Plan 
prepared by NAVA Partners LLC, which is included under Attachment A.  

1.0 Project Description
The subject site is defined on the Dutchess County Tax Map as Section 19, Block 1, Lot 10, and is developed with 
a three-story building previously occupied by Bulkeley Schoolhouse elementary school in the 20th century. The 
property continues to be used for community and educational purposes including basketball leagues and private 
educational uses. The site is accessed via an existing driveway on Mulberry Street approximately 90-feet north of 
South Street. The proposed project consists of subdividing and redeveloping the property by repurposing the 
existing building into a multi-family residential building with nine units (on newly created Lot 3) and constructing 
four detached single-family homes on the remaining four lots (on newly created Lots 1, 2, 4 and 5). The multi-
family residential building will be accessed via a driveway on Mulberry Street approximately 180 feet north of 
South Street and each single-family home will be accessed via a private driveway on either Mulberry Street or 
South Street. The residential building will be supported 18 parking spaces inclusive of two ADA-accessible spaces. 
The proposed development is expected to be completed by 2025. A map illustrating the site location is shown in 
Exhibit 1.  

Exhibit 1 – Site Location 
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2.0 Existing Conditions 
Roadways Serving the Site 

East Market Street (NYS Route 308) is classified as a Rural Major Collector roadway and is under the 
jurisdiction of the New York State Department of Transportation (NYSDOT). The roadway runs primarily east-
west from NYS Route 199 in the Town of Red Hook to US Route 9 in the Town of Rhinebeck. In the vicinity of 
the site, East Market Street provides one 12-foot-wide travel lane in each direction with on-street parking on 
both sides of the road. Turn lanes are generally not provided at intersections or driveways. The posted speed 
limit is 30 miles per hour.  

Mulberry Street is classified as a Rural Local roadway and is under the jurisdiction of the Village of Rhinebeck. 
The roadway runs north-south from US Route 9 to South Street within the Village. In the vicinity of the site, 
Mulberry Street provides a 33-feet-wide cross-section for two-way travel and on-street parking on both sides 
of the road. Turn lanes are not provided at intersections or driveways. The posted speed limit 30 miles per 
house. Sidewalks are provided on both sides of the roadway. 

South Street is classified as a Rural Local roadway and is under the jurisdiction of the Village of Rhinebeck. 
The roadway runs east-west from East-Market Street to Mill Street within the Village. In the vicinity of the 
site, South Street provides a 35-feet-wide cross-section for a two-way travel and on-street parking on both 
side of the road. Turn lanes are not provided at intersections or driveways. The posted speed-limit 30 miles 
per house. Sidewalks are provided on both sides of the roadway. 

North/South Parsonage Street: is classified as a Rural Local roadway and is under the jurisdiction of the Village 
of Rhinebeck. The roadway runs north-south-west from 4H Hill Lane to Mill Street within the Village. In the 
vicinity of the site, North/South Parsonage Street provides a 30-foot-wide cross-section for one-way and two-
way travel on different segments of the road. Turn lanes are not provided at intersections or driveways. The 
posted speed limit 30 miles per house. Sidewalks are provided on both sides of the roadway. 

Study Intersections 
East Market Street/Mulberry Street: This is a four-leg 
unsignalized intersection operating with stop control on 
the northbound and southbound approaches. The 
eastbound, westbound, northbound, and southbound 
intersection approaches each provide one shared left-
turn/through/right-turn lane. Marked crosswalks are 
provided on the east and south legs of the intersection. 
Curb ramps are present on all corners of the 
intersection. Exhibit 2 depicts the intersection. 

Exhibit 2 – East Market St and Mulberry St Intersection 
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East Market Street/North Parsonage Street: This is a 
four-leg unsignalized intersection operating with stop 
control on the southbound approach. The eastbound 
East Market Street approach provides one shared left-
turn/through/right-turn lane. The westbound East 
Market Street approach provides one shared left-
turn/through/right-turn lane. There is no northbound 
approach since North Parsonage Street is one-way 
southbound. The southbound North Parsonage Street 
approach provides one shared left-turn/through/right-
turn lane. Curb ramps are present on all corners. Exhibit 
3 depicts the intersection. 

South Street/Mulberry Street: This is a three-way 
unsignalized intersection operating with stop control on 
the southbound approach. The eastbound South Street 
approach provides one shared left-turn/through lane. 
The westbound South Street approach provides one 
shared through/right-turn lane. The southbound 
Mulberry Street approach provides a shared left-
turn/right-turn lane. Curb ramps are present on 
northeast and northwest corners of the intersection. 
Exhibit 4 depicts the intersection.  

South Street/North Parsonage Street/South 
Parsonage Street: This is a four-leg unsignalized 
intersection operating with stop control on the 
eastbound and westbound approaches. The eastbound 
South Street approach provides one shared 
through/right-turn lane. The westbound South Street 
approach provides one shared left-turn/through lane. 
The northbound South Parsonage Street approach 
provides one shared left-turn/right-turn lane. The 
southbound North Parsonage Street approach provides 
one shared left-turn/through/right-turn lane. Curb 
ramps are present on the northeast, northwest, and 
southwest corners of the intersection. Exhibit 5 depicts 
the intersection.  

Exhibit 3 – East Market St and North Parsonage St 
Intersection

Exhibit 4 – South St and Mulberry St Intersection 

Exhibit 5 – South St/N. Parsonage St/S. Parsonage St 
Intersection
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Motor Vehicle Collision Analysis  
Motor vehicle collision data for the aforementioned study intersections was obtained from the NYSDOT from 
December 31, 2019 to December 31, 2022 period. Tables 1-3 summarize the collision type and severity of the 
reported vehicle collision at each intersection. It should be noted that there no collisions reported at the South 
Street/Mulberry Street intersection. 

Table 1 – Summary of Motor Vehicle Collisions

Location Collision Type Number of Collisions Number of Collisions 
Resulting in Injury 

Number of Collisions 
Resulting in Fatalities 

East Market St & 
Mulberry St 
Intersection 

Rear End 0 0 0 
Overtaking 0 0 0 

Head-on 0 0 0 
Left-Turn 0 0 0 

Right Angle 1 0 0 
Right Turn 0 0 0 

Collision with Fixed Object 0 0 0 
Collision with Animal 0 0 0 

Other 0 0 0 
Total 1 0 0 

Table 2 – Summary of Motor Vehicle Collisions

Location Collision Type Number of Collisions Number of Collisions 
Resulting in Injury 

Number of Collisions 
Resulting in Fatalities 

East Market St & N. 
Parsonage St 
Intersection 

Rear End 0 0 0 
Overtaking 0 0 0 

Head-on 0 0 0 
Left-Turn 1 0 0 

Right Angle 2 1 0 
Right Turn 0 0 0 

Collision with Fixed Object 0 0 0 
Collision with Animal 0 0 0 

Other 0 0 0 
Total 3 1 0 

Table 3 – Summary of Motor Vehicle Collisions

Location Collision Type Number of Collisions Number of Collisions 
Resulting in Injury 

Number of Collisions 
Resulting in Fatalities 

South St & N. 
Parsonage St/S. 

Parsonage St 
Intersection 

Rear End 0 0 0 
Overtaking 0 0 0 

Head-on 0 0 0 
Left-Turn 0 0 0 

Right Angle 4 1 0 
Right Turn 0 0 0 

Collision with Fixed Object 0 0 0 
Collision with Animal 0 0 0 

Other 0 0 0 
Total 4 1 0 
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East Market Street/Mulberry Street: Table 1 shows that one collision was reported at the intersection over 
the three-year period. This collision was a right-angle collision, and the apparent contributing factor was 
failure to yield right of way. This crash did not result in an injury or fatality. There no collisions involving a 
pedestrian or bicyclist.  

East Market Street/N. Parsonage Street: Table 2 shows that three collisions were reported at the intersection 
over the three-year period.  Out of those three collisions, one resulted in an injury. The data received reports 
that the collisions occurred due to failure to yield right of way and driver inattention. There were zero 
collisions resulting in fatality. There no collisions involving a pedestrian or bicyclist. 

South Street/N. Parsonage Street/S. Parsonage Street: Table 3 shows that four collisions were reported at 
the intersection over the three-year period. Out of those four collisions, one resulted in an injury. The data 
received reports that the collisions occurred due to failure to yield right of way with all collisions being right-
angle collisions. There were zero collisions resulting in fatality. There no collisions involving a pedestrian or 
bicyclist. 

Data Collection 
Turning Movement Counts (TMCs) were conducted on Wednesday, March 1, 2023, during the weekday morning 
(7:00AM - 9:00AM), weekday school dismissal (2:00PM - 4:00PM), weekday evening (4:00PM - 6:00PM) and on 
Saturday February 25, 2023 during the midday (11:00AM - 2:00PM).1 These periods coincide with the anticipated 
peak-hour operation times of the proposed use as well as the adjacent street traffic. The observed peak hours 
were 7:30AM to 8:30AM, 2:30PM to 3:30PM, and 4:15PM to 5:15PM on the weekday, and 1:00PM to 2:00PM on 
the Saturday. Counts were performed at the following intersections:  

East Market St/Mulberry St 
East Market St/North Parsonage St 
South St/Mulberry St 
South St/North Parsonage St/South Parsonage St 

Given their proximity to Rhinebeck school District, East Market Street/North Parsonage Street and South 
Street/North Parsonage Street/South Parsonage Street intersections were only counted during the weekday 
morning and weekday dismissal peak hour. These intersections will experience high volumes of passenger 
vehicles, school buses, and pedestrians during the peak hours.  

It is important to note that the Novel Coronavirus/COVID-19 pandemic was anticipated to have an effect on the 
turning movement counts. CM cited historical traffic data published by the NYSDOT on the Traffic Data Viewer to 
compare the observed counts on East Market Street and North Parsonage Street intersection. The comparison 
showed that the observed AM and school dismissal volumes were higher than the historical data. For the weekday 
evening period, the comparison showed that the volumes were lower than historical data. A calibration factor was 
calculated and applied to the weekday evening and Saturday volumes to develop “pre-pandemic” traffic volumes.2

Figure 1-1 shows the 2023 Existing traffic volumes for the study area. The raw TMC data is included under 
Attachment B.  

1 South Street/South Parsonage Street and East Market Street/North Parsonage Street were only counted during the weekday morning and 
weekday school dismissal periods given their proximity to the school.  
2 Weekday PM Calibration Factor = 1.05 | Saturday Midday Calibration Factor = 1.05 
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3.0 Traffic Assessment 
Trip Generation 
Trip generation determines the quantity of traffic expected to travel to/from a given site. The Institute of 
Transportation Engineers’ (ITE) Trip Generation Manual, 11th Edition, is the industry-standard resource used for 
estimating trip generation for proposed land uses based on data collected at similar uses. Upon review of the Trip 
Generation Manual, Land Use Code (LUC) 210 “Single-Family Detached Housing” and LUC 220 “Multifamily 
Housing (Low-Rise)” most accurately describe the proposed uses. Table 4 summarizes the trip generation for the 
weekday AM, weekday school dismissal, weekday PM, and Saturday Midday peak hours.  

Table 4 – Trip Generation Summary for Proposed Use  

Land Use 
Independent 

Variable 

Weekday AM Peak 
Hour 

Weekday School 
Dismissal Peak Hour 

Weekday PM Peak 
Hour 

Saturday Midday Peak 
Hour  

Enter Exit Total Enter Exit Total Enter Exit Total Enter Exit Total 
Multifamily Housing 
(Low-Rise) – LUC 220

9 Units 1 3 4 3 2 5 3 2 5 2 2 4 

Single Family Detached 
House – LUC 2101 4 Unit  0 4 4 4 0 4 4 0 4 0 4 4 

Total Trips Generated 1 7 8 7 2 9 7 2 9 2 6 8 
1A total of four units for this development as is reflected in the total trips generated row. 

Table 4 shows that the project is expected to generate eight total trips during weekday AM peak hour, nine total 
trips during the weekday school dismissal peak hour, nine total trips during the weekday PM peak hour, and eight 
trips during the Saturday midday peak hour. It is important to note that there is no “pass-by” component of the 
traffic associated with the proposed development. Additionally, the magnitude of the new traffic associated with 
this development is less than the NYSDOT and ITE threshold of 100-site generated trips on any one intersection, 
which is an industry threshold indicating whether a proposed development will have a significant impact on off-
site intersections. While the anticipated trip generation falls below that threshold, the study herein analyzes four 
off-site intersections. 

In response to Tighe and Bond’s request for more information about the existing/historic use, CM has noted that 
the subject site is developed with a three-story building previously occupied by Bulkeley Schoolhouse elementary 
school in the 20th century. The property continues to be used periodically for community and educational purposes 
including basketball leagues and private educational uses. In order to provide some background on the trip making 
characteristics of the historical school use, CM had developed a trip generation estimate based on the available 
information. CM was unable to determine the size of the student body when it was fully operational; therefore, 
CM applied the trip generation of the proposed use during the weekday PM peak hour to calculate the number of 
students that would result in an equivalent number of vehicle trips. Based on the ITE data for the LUC 520 
“Elementary School,” the school would have generated nine total trips during the weekday PM peak hour with 55 
students enrolled. Table 5 summarizes the trip generation of the school during the other three peak hours 
assuming an enrollment of 55 students.  

Table 5 – Trip Generation Summary for Previous Use

Land Use 
Independent 

Variable 

Weekday AM Peak 
Hour 

Weekday School 
Dismissal Peak Hour 

Weekday PM Peak 
Hour 

Saturday Midday Peak 
Hour  

Enter Exit Total Enter Exit Total Enter Exit Total Enter Exit Total 
Elementary School – LUC 520 55 Students 22 19 41 14 11 25 4 5 9 -- -- -- 
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Table 5 shows that the previous use would need to have 55 students to generate nine trips in the PM peak hour 
of the proposed development. Furthermore, the school would have generated 33 more trips during the weekday 
AM peak hour and 16 more trips during the weekday school dismissal peak hour. School traffic is generally more 
concentrated with the majority of trips occurring within a fraction of the peak hour whereas residential traffic is 
typically distributed over the course of the peak hour. 

Future Traffic Volumes 
To evaluate the impact of the proposed project, traffic projections were prepared for the anticipated year of 
completion – 2025. Historic traffic volume data along East Market Street indicates that traffic volumes along the 
roadway have decreased by 1.72% annually.3 In order to conservatively forecast the 2025 traffic volume, a +0.5% 
growth rate was applied to the existing traffic volumes and compounded annually for two years. CM contacted 
the Village of Rhinebeck Planning Board Clerk, who identified developments in the area that when constructed 
could potentially increase traffic within the study area. Table 6 summarizes the other planned development 
projects that are considered in this analysis.  

Table 6 – Other Planned Development Projects 

Project Type Location Source of Trip 
Generation  

Trips Generated in Study Area by Projects 

Weekday 
AM Peak 

Hour 

Weekday 
School 

Dismissal 
Peak Hour 

Weekday 
PM Peak 

Hour 

Saturday 
Midday 

Peak Hour 

Locus Hill Development Residential  Rhinecliff Road CLP 10 16 11 12 

Grasmere House Country Inn 2  Hotel   US Route 9 GPI  16 20 20 23 

These volumes were then added to the grown 2025 traffic volumes to represent 2025 No-Build conditions. These 
2025 No-Build conditions are shown on Figures 1-2 and represent the expected traffic volumes in 2025 without
the proposed development.  

Traffic generated by the project was distributed on the adjacent roadway network based on existing observed 
travel patterns in the project area. The proximity of the site to the Taconic State Parkway to the east and New 
York State Thruway to the west is expected to influence trip-making behavior. The distribution of the multifamily 
residential and detached family homes is shown on Figures 2A and 2B, respectively.  The associated site-generated 
traffic volumes are shown on Figures 3A for the multifamily residential and Figure 3B for the single-family homes. 
The site-generated trips were then added to the 2025 No-Build traffic volumes, resulting in the 2025 Build traffic 
volumes shown on Figure 4. 

Traffic Operations 
Intersection Level of Service (LOS) and capacity analysis relate traffic volumes to the physical characteristics of an 
intersection. Intersection evaluations were made using Synchro Version 11 software, which automates the 
procedures contained in the Highway Capacity Manual. Table 7A and Table 7B summarize the results of the level 
of service calculations for the Existing, No-Build, and Build conditions during the weekday AM peak hour, weekday 
school dismissal peak hour, weekday PM peak hour, and Saturday Midday peak hour. The detailed level of service 
analyses are included under Attachment C.  

3 Based on NYSDOT ATR Station ID 820596. Study years: 2013, 2015, 2019. 
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Table 7A – Level of Service Summary 

Intersection 

Co
nt

ro
l Weekday AM Peak Hour School Dismissal Peak Hour 

2023 
Existing 

2025 
No-Build 

2025 
Build 

2023 
Existing 

2025 
No-Build 

2025 
Build 

East Market St/Mulberry St U 
E. Market St, EB 

E. Market St, WB 
Mulberry St, NB 

Mulberry, SB 

LTR
LTR
LTR
LTR 

A (7.7) 
A (7.5) 

B (13.0) 
B (12.4) 

A (7.7) 
A (7.5) 

B (13.3) 
B (12.6) 

A (7.7) 
A (7.5) 

B (13.3) 
B (12.7) 

A (7.6) 
A (7.7) 

C (15.0) 
B (13.7) 

A (7.6) 
A (7.8) 

C (15.5) 
B (14.1) 

A (7.6) 
A (7.8) 

C (15.7) 
B (14.2) 

East Market St/North Parsonage St U 
E. Market St, EB 

E. Market St, WB 
N. Parsonage St, SB 

LTR
LTR
LTR 

A (7.7) 
A (7.9) 

B (13.5) 

A (7.7) 
A (7.9) 

B (13.8) 

A (7.7) 
A (7.9) 

B (13.8) 

A (7.6) 
A (7.8) 

B (11.7) 

A (7.6) 
A (7.8) 

B (11.8) 

A (7.6) 
A (7.8) 

B (11.8) 
Mulberry St/South Street   U 

South St, EB 
Mulberry St, SB 

LT
LR 

A (7.6) 
A (9.6) 

A (7.7) 
A (9.8) 

A (7.7) 
A (9.8) 

A (7.8) 
B (10.1) 

A (7.9) 
B (10.3) 

A (7.9) 
B (10.3) 

South St/South Parsonage St  U 
South St, EB 

South St, WB 
S. Parsonage St, NB 
S. Parsonage St, SB 

TR
LT
LR

LTR 

B (12.5) 
C (23.0) 
A (8.3) 
A (0) 

B (14.1) 
D (25.2) 
A (8.3) 
A (0) 

B (14.1) 
D (25.2) 
A (8.3) 
A (0) 

B (11.5) 
C (16.6) 
A (7.8) 
A (7.5) 

B (12.5) 
C (17.2) 
A (7.8) 
A (7.5) 

B (12.5) 
C (17.2) 
A (7.8) 
A (7.5) 

Mulberry St/Lot 1  U 
Lot 1, EB 

Mulberry St, NB 
LR
LT 

-- 
-- 

-- 
-- 

A (9.3) 
A (0) 

-- 
-- 

-- 
-- 

A (0) 
A (0) 

Mulberry St/Lot 2  U 
Lot 2, EB 

Mulberry St, NB 
LR
LT 

-- 
-- 

-- 
-- 

A (9.3) 
A (0) 

-- 
-- 

-- 
-- 

A (0) 
A (0) 

Mulberry St/Lot 3  U 
Lot 3, EB 

Mulberry St, NB 
LR
LT 

-- 
-- 

-- 
-- 

A (9.0) 
A (0) 

-- 
-- 

-- 
-- 

A (0) 
A (0) 

South St/Lot 4  U 
South St, EB 

Lot 4, SB 
LT
LR 

-- 
-- 

-- 
-- 

A (0) 
A (8.8) 

-- 
-- 

-- 
-- 

A (7.4) 
A (0) 

South St/Lot 5  U 
South St, EB 

Lot 5, SB 
LT
LR 

-- 
-- 

-- 
-- 

A (0) 
A (8.8) 

-- 
-- 

-- 
-- 

A (7.4) 
A (0) 

U = Unsignalized intersection 
S = Signalized intersection 
EB, WB, NB, SB = Eastbound, Westbound, Northbound, and Southbound intersection approaches 
L, T, R = Left-turn, Through, and/or Right-turn movements 
X (Y.Y) = Level of service (Average delay in seconds per vehicle)  
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Table 7B – Level of Service Summary 

Intersection 

Co
nt

ro
l Weekday PM Peak Hour Saturday Midday Peak Hour 

2023 
Existing 

2025 
No-Build 

2025 
Build 

2023 
Existing 

2025 
No-Build 

2025 
Build 

East Market St/Mulberry St U 
E. Market St, EB 

E. Market St, WB 
Mulberry St, NB 

Mulberry, SB 

LTR
LTR
LTR
LTR 

A (7.7) 
A (7.5) 

B (12.6) 
B (12.3) 

A (7.7) 
A (7.7) 

B (13.0) 
B (12.4) 

A (7.7) 
A (7.7) 

B (13.2) 
B (12.5) 

A (7.6) 
A (7.7) 

B (12.2) 
B (11.3) 

A (7.6) 
A (7.7) 

B (12.4) 
B (11.5) 

A (7.6) 
A (7.7) 

B (12.4) 
B (11.5) 

Mulberry St/South Street   U 
South St, EB 

Mulberry St, SB 
LT
LR 

A (7.6) 
A (9.1) 

A (7.4) 
A (9.6) 

A (7.4) 
A (9.3) 

A (7.4) 
A (9.1) 

A (7.4) 
A (9.3) 

A (7.4) 
A (9.3) 

Mulberry St/Lot 1  U 
Lot 1, EB 

Mulberry St, NB 
LR
LT 

-- 
-- 

-- 
-- 

A (0) 
A (0) 

-- 
-- 

-- 
-- 

A (8.8) 
A (0) 

Mulberry St/Lot 2  U 
Lot 2, EB 

Mulberry St, NB 
LR
LT 

-- 
-- 

-- 
-- 

A (0) 
A (0) 

-- 
-- 

-- 
-- 

A (8.8) 
A (0) 

Mulberry St/Lot 3  U 
Lot 3, EB 

Mulberry St, NB 
LR
LT 

-- 
-- 

-- 
-- 

A (8.7) 
A (7.3) 

-- 
-- 

-- 
-- 

A (8.8) 
A (7.3) 

South St/Lot 4  U 
South St, EB 

Lot 4, SB 
LT
LR 

-- 
-- 

-- 
-- 

A (7.3) 
A (0) 

-- 
-- 

-- 
-- 

A (8.5) 
A (0) 

South St/Lot 5  U 
South St, EB 

Lot 5, SB 
LT
LR 

-- 
-- 

-- 
-- 

A (7.3) 
A (0) 

-- 
-- 

-- 
-- 

A (8.5) 
A (0) 

U = Unsignalized intersection 
S = Signalized intersection 
EB, WB, NB, SB = Eastbound, Westbound, Northbound, and Southbound intersection approaches 
L, T, R = Left-turn, Through, and/or Right-turn movements 
X (Y.Y) = Level of service (Average delay in seconds per vehicle)  

The impact of the project can be described by comparing the analysis of the No-Build and Build operating 
conditions. The following observation are evident from the analysis: 

East Market Street/Mulberry Street: The level of service analysis indicates that the eastbound South Main 
Street approach currently operates at an acceptable LOS B or better during the study peak hours and will 
continue to do so in the Build conditions. 
East Market Street/North Parsonage Street: The level of service analysis indicates that the eastbound South 
Main Street approach currently operates at an acceptable LOS B or better during the study peak hours and 
will continue to do so in the Build conditions. 
Mulberry Street/South Street: The level of service analysis indicates that the eastbound South Main Street 
approach currently operates at an acceptable LOS B or better during the study peak hours and will continue 
to do so in the Build conditions.  
South Street/South Parsonage Street: The level of service analysis indicates that the eastbound South Main 
Street approach currently operates at an acceptable LOS C or better during the study peak hours and will 
continue to do so in the Build conditions. 
Site Driveways (Lot 1 – Lot 5): The level of service analysis indicates that as a two-way stop-controlled 
intersection with stop-control the driveway approaches will operate at a LOS A during all peak hours.  
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4.0 Sight Distance  
The available intersection sight distance from the site 
driveway intersections were measured from the 
perspective of a driver who would be exiting the site and 
looking in both directions along Mulberry Street to 
determine if adequate sight lines are available. The 
intersection sight distance was also measured for 
drivers traveling north on Mulberry Street seeking to 
turn left into the proposed site driveway. The available 
intersection sight distance on a side street or driveway 
should provide drivers a sufficient view of the intersecting highway to allow vehicles to enter or exit the 
intersection without excessively slowing vehicles traveling at or near the operating speed on the intersecting 
mainline. Stopping sight distance was also measured at the proposed site driveways. Stopping sight distance is 
the length of the roadway ahead that is visible to the driver on the mainline. The available stopping sight distance 
on a roadway should be of sufficient length to enable a vehicle traveling at or near the operating speed to stop 
before reaching a stationary object in its path. Exhibit 6 depicts the sight distance measurements. 

The posted speed limit on Mulberry Street along the subject site’s frontage is 30 miles per hour. Therefore, the 
sight distances measured in the field were compared to the guidelines presented in the AASHTO A Policy on 
Geometric Design of Highway and Streets “Green Book”, 2018, and NYSDOT design guidance (EB 17-007) for 35 
miles per hour (Posted speed + 5MPH). The results of the analysis are summarized in Table 8.  

Table 8 – Sight Distance Summary 

Intersection 

Intersection Sight Distance1 Stopping Sight Distance2 

Right Turn 
from Site 
Driveway 

(DL) 

Left Turn from  
Site Driveway 

Left Turn 
from 

Mulberry 
Street. 

(DS) 

SSDNB SSDSBLooking 
Left (DL) 

Looking 
Right (DR) 

Mulberry Street/Site 
Driveway 

Available 218 ft 218 ft 202 ft 202 ft 177 ft  218 ft 

Recommended 335 ft 390 ft 390 ft 285 ft 250 ft 250 ft 
1Intersection sight distance is measured 14.5 feet back from the traveled way at an object height of 3.5 feet and an eye height of 3.5 feet 

for a vehicle.  
2Stopping sight distance is measured from an eye height of 3.5 feet for a passenger car to an object height of 2 feet located in the path of 

northbound and southbound vehicles.  

The sight distance evaluation for the site driveway serving the parking lot of the multi-family residential building 
indicates that the available intersection and stopping sight distances do not meet the AASHTO recommended 
guidelines for an assumed operating speed of 35 miles per hour. It should be noted that the evaluation is based 
on a conservative operating speed of 35 miles per hour. A more realistic speed is the actual posted speed limit of 
30 miles per hour given that each intersection operates under stop-control, which requires vehicles to fully stop 
before proceeding north or south along Mulberry Street. The AASHTO recommended stopping sight distance for 
30 miles per hour is 175-ft, which would be exceeded based on the location of the proposed driveway. 
Additionally, assuming that the typical right turn is performed at 10 miles per hour or less, an intersection sight 
distance of 100 feet should be provided based on “Case B2, Right Turn From Stop” and Equation 9-1 from 
AASHTO’s A Policy on Geometric Design of Highways and Streets, 2018. Assuming that the typical left turn is 
performed at 15 miles per hour or less, an intersection sight distance of 145 feet should be provided based on the 
same methodology. Lastly, the driveway location exceeds the NYSDOT guidance in its Policy and Standard for 
Design of Entrances to State Highways for driveway offset from adjacent intersections.  

Exhibit 6 – Sight Distance Measurements
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5.0 Site Access, Circulation, and Parking 
CM reviewed the site access, site circulation, and parking as shown on the Proposed Subdivision Plan prepared by 
NAVA Partners LLC. Lots 1, 2 and 3 will be accessed via driveways on Mulberry Street, Lots 4 and 5 will be accessed 
via driveways on South Street. Each individual lot will have their own driveway.  The multi-family building on Lot 
3 will be supported by 18 parking spaces inclusive of two ADA-accessible spaces. The proposed number of parking 
spaces meets the Village of Rhinebeck zoning requirements.4

6.0 Conclusion 
The subject site is defined on the Dutchess County Tax Map as Section 19, Block 1, Lot 10. The proposed project 
consists of redeveloping the existing building into a multi-family residential building and four single-family 
residential homes on adjacent lots. Two of the single-family homes and the multi-family residential building will 
be accessed via individual driveways on Mulberry Street and the two other single-family homes will be accessed 
via individual driveways on South Street. The following is noted regarding the proposed project: 

Turning movement counts were collected during a typical weekday and typical Saturday at the study 
intersections.  
Upon review of the Trip Generation Manual, Land Use Code (LUC) 210 “Single Family Detached Home” 
and LUC 220 “Multifamily Housing (Low-Rise)” most closely described the anticipated uses on site.  
The development is expected to generate a total of eight trips during the AM peak hour, a total of nine 
trips during the school dismissal peak hour, a total of nine trips during the PM peak hour, and a total of 
eight trips during the Saturday midday peak hour.   
Two other developments were identified by the Village of Rhinebeck and the traffic generated was 
included in this analysis.  
The level of service analysis indicates that the Build condition of the study intersections will operate at 
the levels of service consistent with the No-Build conditions.  
The project is not expected to have a significant adverse impact on surrounding roadway network.  

Please do not hesitate to call our office if you have any questions or comments, or require additional information. 

Respectfully submitted, 
Creighton Manning Engineering, LLP

Frank A. Filiciotto, PE  Fior M. Perez, EIT 
Associate Assistant Project Engineer 

cc: 

4 Dwelling, Multifamily – 9 units * 2 spaces/units = 18 spaces | Total Required = 18  
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SUBDIVISION PLAN 

6 Mulberry Street
Village of Rhinebeck  

Dutchess County, New York 
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ATTACHMENT B 
TURNING MOVEMENT COUNTS  

6 Mulberry Street
Village of Rhinebeck  

Dutchess County, New York 
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ATTACHMENT C 
LEVEL OF SERVICE ANALYSIS 

6 Mulberry Street
Village of Rhinebeck  

Dutchess County, New York 



EX 2023_AM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 1

Intersection
Int Delay, s/veh 4.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 98 2 5 121 34 19 48 3 33 5 9
Future Vol, veh/h 6 98 2 5 121 34 19 48 3 33 5 9
Conflicting Peds, #/hr 3 0 6 6 0 3 2 0 2 2 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 0 3 0 0 3 0 6 10 0 3 0 0
Mvmt Flow 8 132 3 7 164 46 26 65 4 45 7 12

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 213 0 0 141 0 0 369 383 142 390 361 192
          Stage 1 - - - - - - 156 156 - 204 204 -
          Stage 2 - - - - - - 213 227 - 186 157 -
Critical Hdwy 4.1 - - 4.1 - - 7.16 6.6 6.2 7.13 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.16 5.6 - 6.13 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.16 5.6 - 6.13 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.554 4.09 3.3 3.527 4 3.3
Pot Cap-1 Maneuver 1369 - - 1455 - - 580 538 911 567 569 855
          Stage 1 - - - - - - 837 754 - 796 737 -
          Stage 2 - - - - - - 780 701 - 813 772 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1365 - - 1447 - - 557 527 904 504 557 851
Mov Cap-2 Maneuver - - - - - - 557 527 - 504 557 -
          Stage 1 - - - - - - 827 745 - 789 730 -
          Stage 2 - - - - - - 756 695 - 733 763 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.2 13 12.4
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 545 1365 - - 1447 - - 553
HCM Lane V/C Ratio 0.174 0.006 - - 0.005 - - 0.115
HCM Control Delay (s) 13 7.7 0 - 7.5 0 - 12.4
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.6 0 - - 0 - - 0.4



EX 2023_AM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 2

Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 70 60 94 159 8 0 0 0 4 25 1
Future Vol, veh/h 4 70 60 94 159 8 0 0 0 4 25 1
Conflicting Peds, #/hr 0 0 2 2 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 76 76 76 76 76 76 76 76 76 76 76
Heavy Vehicles, % 0 4 3 5 0 0 2 2 2 0 4 0
Mvmt Flow 5 92 79 124 209 11 0 0 0 5 33 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 220 0 0 173 0 0 605 646 215
          Stage 1 - - - - - - 463 463 -
          Stage 2 - - - - - - 142 183 -
Critical Hdwy 4.1 - - 4.15 - - 6.4 6.54 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.54 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.54 -
Follow-up Hdwy 2.2 - - 2.245 - - 3.5 4.036 3.3
Pot Cap-1 Maneuver 1361 - - 1386 - - 464 388 830
          Stage 1 - - - - - - 638 561 -
          Stage 2 - - - - - - 890 744 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1361 - - 1386 - - 415 0 830
Mov Cap-2 Maneuver - - - - - - 415 0 -
          Stage 1 - - - - - - 635 0 -
          Stage 2 - - - - - - 799 0 -

Approach EB WB SB
HCM Control Delay, s 0.2 2.8 13.5
HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 1361 - - 1386 - - 461
HCM Lane V/C Ratio 0.004 - - 0.089 - - 0.086
HCM Control Delay (s) 7.7 0 - 7.9 0 - 13.5
HCM Lane LOS A A - A A - B
HCM 95th %tile Q(veh) 0 - - 0.3 - - 0.3



EX 2023_AM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 3

Intersection
Int Delay, s/veh 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 22 49 65 10 2
Future Vol, veh/h 5 22 49 65 10 2
Conflicting Peds, #/hr 1 0 0 1 1 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 4 2 8 0 0
Mvmt Flow 9 38 84 112 17 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 197 0 - 0 198 141
          Stage 1 - - - - 141 -
          Stage 2 - - - - 57 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1388 - - - 795 912
          Stage 1 - - - - 891 -
          Stage 2 - - - - 971 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1387 - - - 788 911
Mov Cap-2 Maneuver - - - - 788 -
          Stage 1 - - - - 884 -
          Stage 2 - - - - 970 -

Approach EB WB SB
HCM Control Delay, s 1.4 0 9.6
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1387 - - - 806
HCM Lane V/C Ratio 0.006 - - - 0.026
HCM Control Delay (s) 7.6 0 - - 9.6
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1



EX 2023_AM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 4

Intersection
Int Delay, s/veh 5.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 8 20 29 18 0 95 85 0 0 178 1
Future Vol, veh/h 0 8 20 29 18 0 95 85 0 0 178 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 61 61 61 61 61 61 61 61 61 61 61 61
Heavy Vehicles, % 0 0 0 0 6 0 4 0 8 0 3 100
Mvmt Flow 0 13 33 48 30 0 156 139 0 0 292 2

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - 744 293 767 745 - 294 0 0 139 0 0
          Stage 1 - 293 - 451 451 - - - - - - -
          Stage 2 - 451 - 316 294 - - - - - - -
Critical Hdwy - 6.5 6.2 7.1 6.56 - 4.14 - - 4.1 - -
Critical Hdwy Stg 1 - 5.5 - 6.1 5.56 - - - - - - -
Critical Hdwy Stg 2 - 5.5 - 6.1 5.56 - - - - - - -
Follow-up Hdwy - 4 3.3 3.5 4.054 - 2.236 - - 2.2 - -
Pot Cap-1 Maneuver 0 345 751 322 338 0 1256 - - 1457 - -
          Stage 1 0 674 - 592 564 0 - - - - - -
          Stage 2 0 574 - 699 662 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 298 751 267 292 - 1256 - - 1457 - -
Mov Cap-2 Maneuver - 298 - 267 292 - - - - - - -
          Stage 1 - 674 - 512 488 - - - - - - -
          Stage 2 - 497 - 655 662 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 12.5 23 4.4 0
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1256 - - 524 276 1457 - -
HCM Lane V/C Ratio 0.124 - - 0.088 0.279 - - -
HCM Control Delay (s) 8.3 0 - 12.5 23 0 - -
HCM Lane LOS A A - B C A - -
HCM 95th %tile Q(veh) 0.4 - - 0.3 1.1 0 - -



EX 2023_School Dismissal Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 1

Intersection
Int Delay, s/veh 5.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 170 4 2 116 30 22 75 6 35 18 14
Future Vol, veh/h 21 170 4 2 116 30 22 75 6 35 18 14
Conflicting Peds, #/hr 4 0 27 27 0 4 3 0 0 0 0 3
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 2 0 0 2 2 3 5 0 1 7 0
Mvmt Flow 25 200 5 2 136 35 26 88 7 41 21 16

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 175 0 0 232 0 0 459 459 230 462 444 161
          Stage 1 - - - - - - 280 280 - 162 162 -
          Stage 2 - - - - - - 179 179 - 300 282 -
Critical Hdwy 4.1 - - 4.1 - - 7.13 6.55 6.2 7.11 6.57 6.2
Critical Hdwy Stg 1 - - - - - - 6.13 5.55 - 6.11 5.57 -
Critical Hdwy Stg 2 - - - - - - 6.13 5.55 - 6.11 5.57 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.527 4.045 3.3 3.509 4.063 3.3
Pot Cap-1 Maneuver 1414 - - 1348 - - 511 494 814 512 501 889
          Stage 1 - - - - - - 725 674 - 842 755 -
          Stage 2 - - - - - - 820 746 - 711 669 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1409 - - 1313 - - 463 469 793 425 475 883
Mov Cap-2 Maneuver - - - - - - 463 469 - 425 475 -
          Stage 1 - - - - - - 692 644 - 822 750 -
          Stage 2 - - - - - - 778 742 - 596 639 -

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.1 15 13.7
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 479 1409 - - 1313 - - 492
HCM Lane V/C Ratio 0.253 0.018 - - 0.002 - - 0.16
HCM Control Delay (s) 15 7.6 0 - 7.7 0 - 13.7
HCM Lane LOS C A A - A A - B
HCM 95th %tile Q(veh) 1 0.1 - - 0 - - 0.6



EX 2023_School Dismissal Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 2

Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 160 49 28 147 9 0 0 0 8 27 1
Future Vol, veh/h 2 160 49 28 147 9 0 0 0 8 27 1
Conflicting Peds, #/hr 10 0 3 3 0 10 0 0 0 7 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 0 2 4 11 2 0 0 0 0 6 0 0
Mvmt Flow 2 163 50 29 150 9 0 0 0 8 28 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 169 0 0 216 0 0 422 443 165
          Stage 1 - - - - - - 223 223 -
          Stage 2 - - - - - - 199 220 -
Critical Hdwy 4.1 - - 4.21 - - 6.46 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.46 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.46 5.5 -
Follow-up Hdwy 2.2 - - 2.299 - - 3.554 4 3.3
Pot Cap-1 Maneuver 1421 - - 1302 - - 581 512 885
          Stage 1 - - - - - - 805 723 -
          Stage 2 - - - - - - 825 725 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1407 - - 1302 - - 555 0 877
Mov Cap-2 Maneuver - - - - - - 555 0 -
          Stage 1 - - - - - - 795 0 -
          Stage 2 - - - - - - 798 0 -

Approach EB WB SB
HCM Control Delay, s 0.1 1.2 11.6
HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 1407 - - 1302 - - 579
HCM Lane V/C Ratio 0.001 - - 0.022 - - 0.063
HCM Control Delay (s) 7.6 0 - 7.8 0 - 11.6
HCM Lane LOS A A - A A - B
HCM 95th %tile Q(veh) 0 - - 0.1 - - 0.2



EX 2023_School Dismissal Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 3

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 48 55 98 22 2
Future Vol, veh/h 5 48 55 98 22 2
Conflicting Peds, #/hr 9 0 0 9 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 72 72 72 72 72 72
Heavy Vehicles, % 13 5 0 4 6 0
Mvmt Flow 7 67 76 136 31 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 221 0 - 0 234 153
          Stage 1 - - - - 153 -
          Stage 2 - - - - 81 -
Critical Hdwy 4.23 - - - 6.46 6.2
Critical Hdwy Stg 1 - - - - 5.46 -
Critical Hdwy Stg 2 - - - - 5.46 -
Follow-up Hdwy 2.317 - - - 3.554 3.3
Pot Cap-1 Maneuver 1286 - - - 745 898
          Stage 1 - - - - 865 -
          Stage 2 - - - - 932 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1275 - - - 727 890
Mov Cap-2 Maneuver - - - - 727 -
          Stage 1 - - - - 852 -
          Stage 2 - - - - 924 -

Approach EB WB SB
HCM Control Delay, s 0.7 0 10.1
HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1275 - - - 738
HCM Lane V/C Ratio 0.005 - - - 0.045
HCM Control Delay (s) 7.8 0 - - 10.1
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



EX 2023_School Dismissal Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 4

Intersection
Int Delay, s/veh 5.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 20 50 31 13 0 135 0 132 2 97 5
Future Vol, veh/h 0 20 50 31 13 0 135 0 132 2 97 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 0 10 6 3 0 0 2 0 5 0 5 0
Mvmt Flow 0 24 60 37 15 0 161 0 157 2 115 6

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - 601 118 565 526 - 121 0 0 157 0 0
          Stage 1 - 122 - 401 401 - - - - - - -
          Stage 2 - 479 - 164 125 - - - - - - -
Critical Hdwy - 6.6 6.26 7.13 6.5 - 4.12 - - 4.1 - -
Critical Hdwy Stg 1 - 5.6 - 6.13 5.5 - - - - - - -
Critical Hdwy Stg 2 - 5.6 - 6.13 5.5 - - - - - - -
Follow-up Hdwy - 4.09 3.354 3.527 4 - 2.218 - - 2.2 - -
Pot Cap-1 Maneuver 0 404 923 434 460 0 1467 - - 1435 - -
          Stage 1 0 780 - 624 604 0 - - - - - -
          Stage 2 0 542 - 836 796 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 354 923 349 403 - 1467 - - 1435 - -
Mov Cap-2 Maneuver - 354 - 349 403 - - - - - - -
          Stage 1 - 779 - 547 530 - - - - - - -
          Stage 2 - 475 - 757 795 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 11.5 16.6 3.9 0.1
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1467 - - 633 363 1435 - -
HCM Lane V/C Ratio 0.11 - - 0.132 0.144 0.002 - -
HCM Control Delay (s) 7.8 0 - 11.5 16.6 7.5 0 -
HCM Lane LOS A A - B C A A -
HCM 95th %tile Q(veh) 0.4 - - 0.5 0.5 0 - -



EX 2023_PM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 1

Intersection
Int Delay, s/veh 3.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 181 4 5 146 20 25 24 6 30 7 13
Future Vol, veh/h 19 181 4 5 146 20 25 24 6 30 7 13
Conflicting Peds, #/hr 2 0 4 4 0 2 2 0 1 1 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 6 2 0 0 4 0 4 0 0 0 0 8
Mvmt Flow 21 201 4 6 162 22 28 27 7 33 8 14

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 186 0 0 209 0 0 447 447 208 450 438 177
          Stage 1 - - - - - - 249 249 - 187 187 -
          Stage 2 - - - - - - 198 198 - 263 251 -
Critical Hdwy 4.16 - - 4.1 - - 7.14 6.5 6.2 7.1 6.5 6.28
Critical Hdwy Stg 1 - - - - - - 6.14 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - 6.1 5.5 -
Follow-up Hdwy 2.254 - - 2.2 - - 3.536 4 3.3 3.5 4 3.372
Pot Cap-1 Maneuver 1365 - - 1374 - - 518 509 837 523 515 851
          Stage 1 - - - - - - 751 704 - 819 749 -
          Stage 2 - - - - - - 799 741 - 747 703 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1362 - - 1369 - - 492 495 833 488 501 848
Mov Cap-2 Maneuver - - - - - - 492 495 - 488 501 -
          Stage 1 - - - - - - 735 689 - 803 744 -
          Stage 2 - - - - - - 772 736 - 700 688 -

Approach EB WB NB SB
HCM Control Delay, s 0.7 0.2 12.9 12.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 516 1362 - - 1369 - - 551
HCM Lane V/C Ratio 0.118 0.016 - - 0.004 - - 0.101
HCM Control Delay (s) 12.9 7.7 0 - 7.6 0 - 12.3
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.4 0 - - 0 - - 0.3



EX 2023_PM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 3

Intersection
Int Delay, s/veh 1.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 6 36 30 49 13 3
Future Vol, veh/h 6 36 30 49 13 3
Conflicting Peds, #/hr 4 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 2 4 1 0 0
Mvmt Flow 7 40 34 55 15 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 93 0 - 0 120 66
          Stage 1 - - - - 66 -
          Stage 2 - - - - 54 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1514 - - - 880 1003
          Stage 1 - - - - 962 -
          Stage 2 - - - - 974 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1508 - - - 869 999
Mov Cap-2 Maneuver - - - - 869 -
          Stage 1 - - - - 953 -
          Stage 2 - - - - 970 -

Approach EB WB SB
HCM Control Delay, s 1.1 0 9.1
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1508 - - - 891
HCM Lane V/C Ratio 0.004 - - - 0.02
HCM Control Delay (s) 7.4 0 - - 9.1
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1



EX 2023_Saturday Midday Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 1

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 145 4 3 150 12 11 19 1 23 12 16
Future Vol, veh/h 8 145 4 3 150 12 11 19 1 23 12 16
Conflicting Peds, #/hr 4 0 27 27 0 4 3 0 0 0 0 3
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 3 50 0 4 0 0 0 0 0 0 0
Mvmt Flow 9 158 4 3 163 13 12 21 1 25 13 17

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 180 0 0 189 0 0 399 391 187 369 387 177
          Stage 1 - - - - - - 205 205 - 180 180 -
          Stage 2 - - - - - - 194 186 - 189 207 -
Critical Hdwy 4.1 - - 4.1 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 1408 - - 1397 - - 565 548 860 591 551 871
          Stage 1 - - - - - - 802 736 - 826 754 -
          Stage 2 - - - - - - 812 750 - 817 734 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1403 - - 1361 - - 524 527 838 567 530 865
Mov Cap-2 Maneuver - - - - - - 524 527 - 567 530 -
          Stage 1 - - - - - - 776 712 - 817 749 -
          Stage 2 - - - - - - 778 746 - 787 710 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.1 12.2 11.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 532 1403 - - 1361 - - 624
HCM Lane V/C Ratio 0.063 0.006 - - 0.002 - - 0.089
HCM Control Delay (s) 12.2 7.6 0 - 7.7 0 - 11.3
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.2 0 - - 0 - - 0.3



EX 2023_Saturday Midday Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
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Intersection
Int Delay, s/veh 2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 20 23 30 18 1
Future Vol, veh/h 2 20 23 30 18 1
Conflicting Peds, #/hr 5 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 2 1 1 4 0
Mvmt Flow 3 28 32 42 25 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 79 0 - 0 92 58
          Stage 1 - - - - 58 -
          Stage 2 - - - - 34 -
Critical Hdwy 4.1 - - - 6.44 6.2
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.2 - - - 3.536 3.3
Pot Cap-1 Maneuver 1532 - - - 903 1014
          Stage 1 - - - - 959 -
          Stage 2 - - - - 983 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1525 - - - 892 1009
Mov Cap-2 Maneuver - - - - 892 -
          Stage 1 - - - - 952 -
          Stage 2 - - - - 978 -

Approach EB WB SB
HCM Control Delay, s 0.7 0 9.1
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1525 - - - 897
HCM Lane V/C Ratio 0.002 - - - 0.03
HCM Control Delay (s) 7.4 0 - - 9.1
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 4.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 107 2 5 125 34 19 49 3 33 5 9
Future Vol, veh/h 6 107 2 5 125 34 19 49 3 33 5 9
Conflicting Peds, #/hr 3 0 6 6 0 3 2 0 2 2 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 0 3 0 0 3 0 6 10 0 3 0 0
Mvmt Flow 8 145 3 7 169 46 26 66 4 45 7 12

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 218 0 0 154 0 0 387 401 155 409 379 197
          Stage 1 - - - - - - 169 169 - 209 209 -
          Stage 2 - - - - - - 218 232 - 200 170 -
Critical Hdwy 4.1 - - 4.1 - - 7.16 6.6 6.2 7.13 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.16 5.6 - 6.13 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.16 5.6 - 6.13 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.554 4.09 3.3 3.527 4 3.3
Pot Cap-1 Maneuver 1364 - - 1439 - - 564 525 896 551 556 849
          Stage 1 - - - - - - 824 744 - 791 733 -
          Stage 2 - - - - - - 775 698 - 800 762 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1360 - - 1431 - - 541 514 889 488 544 845
Mov Cap-2 Maneuver - - - - - - 541 514 - 488 544 -
          Stage 1 - - - - - - 814 735 - 784 726 -
          Stage 2 - - - - - - 751 692 - 719 753 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.2 13.3 12.6
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 531 1360 - - 1431 - - 537
HCM Lane V/C Ratio 0.181 0.006 - - 0.005 - - 0.118
HCM Control Delay (s) 13.3 7.7 0 - 7.5 0 - 12.6
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.7 0 - - 0 - - 0.4
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 79 61 95 163 8 0 0 0 4 25 1
Future Vol, veh/h 4 79 61 95 163 8 0 0 0 4 25 1
Conflicting Peds, #/hr 0 0 2 2 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 76 76 76 76 76 76 76 76 76 76 76
Heavy Vehicles, % 0 4 3 5 0 0 2 2 2 0 4 0
Mvmt Flow 5 104 80 125 214 11 0 0 0 5 33 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 225 0 0 186 0 0 624 666 220
          Stage 1 - - - - - - 470 470 -
          Stage 2 - - - - - - 154 196 -
Critical Hdwy 4.1 - - 4.15 - - 6.4 6.54 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.54 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.54 -
Follow-up Hdwy 2.2 - - 2.245 - - 3.5 4.036 3.3
Pot Cap-1 Maneuver 1356 - - 1371 - - 452 378 825
          Stage 1 - - - - - - 633 557 -
          Stage 2 - - - - - - 879 735 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1356 - - 1371 - - 403 0 825
Mov Cap-2 Maneuver - - - - - - 403 0 -
          Stage 1 - - - - - - 630 0 -
          Stage 2 - - - - - - 788 0 -

Approach EB WB SB
HCM Control Delay, s 0.2 2.8 13.8
HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 1356 - - 1371 - - 449
HCM Lane V/C Ratio 0.004 - - 0.091 - - 0.088
HCM Control Delay (s) 7.7 0 - 7.9 0 - 13.8
HCM Lane LOS A A - A A - B
HCM 95th %tile Q(veh) 0 - - 0.3 - - 0.3
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 29 59 66 10 2
Future Vol, veh/h 5 29 59 66 10 2
Conflicting Peds, #/hr 1 0 0 1 1 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 4 2 8 0 0
Mvmt Flow 9 50 102 114 17 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 217 0 - 0 229 160
          Stage 1 - - - - 160 -
          Stage 2 - - - - 69 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1365 - - - 764 890
          Stage 1 - - - - 874 -
          Stage 2 - - - - 959 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1364 - - - 757 889
Mov Cap-2 Maneuver - - - - 757 -
          Stage 1 - - - - 867 -
          Stage 2 - - - - 958 -

Approach EB WB SB
HCM Control Delay, s 1.1 0 9.8
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1364 - - - 776
HCM Lane V/C Ratio 0.006 - - - 0.027
HCM Control Delay (s) 7.7 0 - - 9.8
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 6.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 16 23 29 27 0 97 86 0 0 180 1
Future Vol, veh/h 0 16 23 29 27 0 97 86 0 0 180 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 61 61 61 61 61 61 61 61 61 61 61 61
Heavy Vehicles, % 0 0 0 0 6 0 4 0 8 0 3 100
Mvmt Flow 0 26 38 48 44 0 159 141 0 0 295 2

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - 755 296 787 756 - 297 0 0 141 0 0
          Stage 1 - 296 - 459 459 - - - - - - -
          Stage 2 - 459 - 328 297 - - - - - - -
Critical Hdwy - 6.5 6.2 7.1 6.56 - 4.14 - - 4.1 - -
Critical Hdwy Stg 1 - 5.5 - 6.1 5.56 - - - - - - -
Critical Hdwy Stg 2 - 5.5 - 6.1 5.56 - - - - - - -
Follow-up Hdwy - 4 3.3 3.5 4.054 - 2.236 - - 2.2 - -
Pot Cap-1 Maneuver 0 340 748 312 333 0 1253 - - 1455 - -
          Stage 1 0 672 - 586 560 0 - - - - - -
          Stage 2 0 570 - 689 660 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 293 748 247 287 - 1253 - - 1455 - -
Mov Cap-2 Maneuver - 293 - 247 287 - - - - - - -
          Stage 1 - 672 - 505 483 - - - - - - -
          Stage 2 - 491 - 629 660 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 14.2 25.6 4.4 0
HCM LOS B D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1253 - - 457 265 1455 - -
HCM Lane V/C Ratio 0.127 - - 0.14 0.346 - - -
HCM Control Delay (s) 8.3 0 - 14.2 25.6 0 - -
HCM Lane LOS A A - B D A - -
HCM 95th %tile Q(veh) 0.4 - - 0.5 1.5 0 - -
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Intersection
Int Delay, s/veh 5.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 179 4 2 126 30 22 76 6 35 18 14
Future Vol, veh/h 21 179 4 2 126 30 22 76 6 35 18 14
Conflicting Peds, #/hr 4 0 27 27 0 4 3 0 0 0 0 3
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 2 0 0 2 2 3 5 0 1 7 0
Mvmt Flow 25 211 5 2 148 35 26 89 7 41 21 16

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 187 0 0 243 0 0 482 482 241 486 467 173
          Stage 1 - - - - - - 291 291 - 174 174 -
          Stage 2 - - - - - - 191 191 - 312 293 -
Critical Hdwy 4.1 - - 4.1 - - 7.13 6.55 6.2 7.11 6.57 6.2
Critical Hdwy Stg 1 - - - - - - 6.13 5.55 - 6.11 5.57 -
Critical Hdwy Stg 2 - - - - - - 6.13 5.55 - 6.11 5.57 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.527 4.045 3.3 3.509 4.063 3.3
Pot Cap-1 Maneuver 1399 - - 1335 - - 493 480 803 493 486 876
          Stage 1 - - - - - - 715 666 - 830 746 -
          Stage 2 - - - - - - 808 737 - 701 661 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1394 - - 1301 - - 446 456 782 407 461 870
Mov Cap-2 Maneuver - - - - - - 446 456 - 407 461 -
          Stage 1 - - - - - - 683 636 - 810 742 -
          Stage 2 - - - - - - 766 733 - 585 631 -

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.1 15.5 14.1
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 465 1394 - - 1301 - - 475
HCM Lane V/C Ratio 0.263 0.018 - - 0.002 - - 0.166
HCM Control Delay (s) 15.5 7.6 0 - 7.8 0 - 14.1
HCM Lane LOS C A A - A A - B
HCM 95th %tile Q(veh) 1 0.1 - - 0 - - 0.6
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Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 169 49 28 157 9 0 0 0 8 28 1
Future Vol, veh/h 2 169 49 28 157 9 0 0 0 8 28 1
Conflicting Peds, #/hr 10 0 3 3 0 10 0 0 0 7 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 0 2 4 11 2 0 0 2 2 6 0 0
Mvmt Flow 2 172 50 29 160 9 0 0 0 8 29 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 179 0 0 225 0 0 441 462 175
          Stage 1 - - - - - - 233 233 -
          Stage 2 - - - - - - 208 229 -
Critical Hdwy 4.1 - - 4.21 - - 6.46 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.46 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.46 5.5 -
Follow-up Hdwy 2.2 - - 2.299 - - 3.554 4 3.3
Pot Cap-1 Maneuver 1409 - - 1292 - - 566 500 874
          Stage 1 - - - - - - 796 716 -
          Stage 2 - - - - - - 817 718 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1396 - - 1292 - - 540 0 866
Mov Cap-2 Maneuver - - - - - - 540 0 -
          Stage 1 - - - - - - 786 0 -
          Stage 2 - - - - - - 789 0 -

Approach EB WB SB
HCM Control Delay, s 0.1 1.1 11.8
HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 1396 - - 1292 - - 564
HCM Lane V/C Ratio 0.001 - - 0.022 - - 0.067
HCM Control Delay (s) 7.6 0 - 7.8 0 - 11.8
HCM Lane LOS A A - A A - B
HCM 95th %tile Q(veh) 0 - - 0.1 - - 0.2
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 6 58 66 99 22 2
Future Vol, veh/h 6 58 66 99 22 2
Conflicting Peds, #/hr 9 0 0 9 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 72 72 72 72 72 72
Heavy Vehicles, % 13 5 0 4 6 0
Mvmt Flow 8 81 92 138 31 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 239 0 - 0 267 170
          Stage 1 - - - - 170 -
          Stage 2 - - - - 97 -
Critical Hdwy 4.23 - - - 6.46 6.2
Critical Hdwy Stg 1 - - - - 5.46 -
Critical Hdwy Stg 2 - - - - 5.46 -
Follow-up Hdwy 2.317 - - - 3.554 3.3
Pot Cap-1 Maneuver 1266 - - - 714 879
          Stage 1 - - - - 850 -
          Stage 2 - - - - 917 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1255 - - - 696 871
Mov Cap-2 Maneuver - - - - 696 -
          Stage 1 - - - - 836 -
          Stage 2 - - - - 909 -

Approach EB WB SB
HCM Control Delay, s 0.7 0 10.3
HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1255 - - - 708
HCM Lane V/C Ratio 0.007 - - - 0.047
HCM Control Delay (s) 7.9 0 - - 10.3
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 5.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 30 51 31 23 0 136 0 133 2 98 5
Future Vol, veh/h 0 30 51 31 23 0 136 0 133 2 98 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 0 10 6 3 0 0 2 0 5 0 5 0
Mvmt Flow 0 36 61 37 27 0 162 0 158 2 117 6

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - 606 120 576 530 - 123 0 0 158 0 0
          Stage 1 - 124 - 403 403 - - - - - - -
          Stage 2 - 482 - 173 127 - - - - - - -
Critical Hdwy - 6.6 6.26 7.13 6.5 - 4.12 - - 4.1 - -
Critical Hdwy Stg 1 - 5.6 - 6.13 5.5 - - - - - - -
Critical Hdwy Stg 2 - 5.6 - 6.13 5.5 - - - - - - -
Follow-up Hdwy - 4.09 3.354 3.527 4 - 2.218 - - 2.2 - -
Pot Cap-1 Maneuver 0 401 921 427 457 0 1464 - - 1434 - -
          Stage 1 0 778 - 622 603 0 - - - - - -
          Stage 2 0 540 - 827 795 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 351 921 333 400 - 1464 - - 1434 - -
Mov Cap-2 Maneuver - 351 - 333 400 - - - - - - -
          Stage 1 - 777 - 545 528 - - - - - - -
          Stage 2 - 473 - 736 794 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 12.5 17.2 3.9 0.1
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1464 - - 575 359 1434 - -
HCM Lane V/C Ratio 0.111 - - 0.168 0.179 0.002 - -
HCM Control Delay (s) 7.8 0 - 12.5 17.2 7.5 0 -
HCM Lane LOS A A - B C A A -
HCM 95th %tile Q(veh) 0.4 - - 0.6 0.6 0 - -
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Intersection
Int Delay, s/veh 3.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 188 4 5 153 20 25 24 6 30 7 13
Future Vol, veh/h 19 188 4 5 153 20 25 24 6 30 7 13
Conflicting Peds, #/hr 2 0 4 4 0 2 2 0 1 1 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 6 2 0 0 4 0 4 0 0 0 0 8
Mvmt Flow 21 209 4 6 170 22 28 27 7 33 8 14

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 194 0 0 217 0 0 463 463 216 466 454 185
          Stage 1 - - - - - - 257 257 - 195 195 -
          Stage 2 - - - - - - 206 206 - 271 259 -
Critical Hdwy 4.16 - - 4.1 - - 7.14 6.5 6.2 7.1 6.5 6.28
Critical Hdwy Stg 1 - - - - - - 6.14 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - 6.1 5.5 -
Follow-up Hdwy 2.254 - - 2.2 - - 3.536 4 3.3 3.5 4 3.372
Pot Cap-1 Maneuver 1355 - - 1365 - - 506 499 829 510 505 842
          Stage 1 - - - - - - 743 699 - 811 743 -
          Stage 2 - - - - - - 791 735 - 739 697 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1352 - - 1360 - - 480 485 825 475 490 839
Mov Cap-2 Maneuver - - - - - - 480 485 - 475 490 -
          Stage 1 - - - - - - 727 684 - 795 738 -
          Stage 2 - - - - - - 764 730 - 691 682 -

Approach EB WB NB SB
HCM Control Delay, s 0.7 0.2 13.1 12.5
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 505 1352 - - 1360 - - 538
HCM Lane V/C Ratio 0.121 0.016 - - 0.004 - - 0.103
HCM Control Delay (s) 13.1 7.7 0 - 7.7 0 - 12.5
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.4 0 - - 0 - - 0.3
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 6 46 40 49 13 3
Future Vol, veh/h 6 46 40 49 13 3
Conflicting Peds, #/hr 4 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 2 4 1 0 0
Mvmt Flow 7 52 45 55 15 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 104 0 - 0 143 77
          Stage 1 - - - - 77 -
          Stage 2 - - - - 66 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1500 - - - 854 990
          Stage 1 - - - - 951 -
          Stage 2 - - - - 962 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1494 - - - 843 986
Mov Cap-2 Maneuver - - - - 843 -
          Stage 1 - - - - 942 -
          Stage 2 - - - - 958 -

Approach EB WB SB
HCM Control Delay, s 0.9 0 9.2
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1494 - - - 867
HCM Lane V/C Ratio 0.005 - - - 0.021
HCM Control Delay (s) 7.4 0 - - 9.2
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 153 4 3 157 12 11 20 1 23 12 16
Future Vol, veh/h 8 153 4 3 157 12 11 20 1 23 12 16
Conflicting Peds, #/hr 4 0 27 27 0 4 3 0 0 0 0 3
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 3 50 0 4 0 0 0 0 0 0 0
Mvmt Flow 9 166 4 3 171 13 12 22 1 25 13 17

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 188 0 0 197 0 0 415 407 195 386 403 185
          Stage 1 - - - - - - 213 213 - 188 188 -
          Stage 2 - - - - - - 202 194 - 198 215 -
Critical Hdwy 4.1 - - 4.1 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 1398 - - 1388 - - 551 537 851 576 539 862
          Stage 1 - - - - - - 794 730 - 818 748 -
          Stage 2 - - - - - - 805 744 - 808 729 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1393 - - 1352 - - 511 516 829 551 518 856
Mov Cap-2 Maneuver - - - - - - 511 516 - 551 518 -
          Stage 1 - - - - - - 768 706 - 809 744 -
          Stage 2 - - - - - - 771 740 - 777 705 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.1 12.4 11.5
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 520 1393 - - 1352 - - 610
HCM Lane V/C Ratio 0.067 0.006 - - 0.002 - - 0.091
HCM Control Delay (s) 12.4 7.6 0 - 7.7 0 - 11.5
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.2 0 - - 0 - - 0.3



NB 2025_Saturday Midday Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
EX-NB_123020.syn Page 3

Intersection
Int Delay, s/veh 1.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 31 35 30 18 1
Future Vol, veh/h 2 31 35 30 18 1
Conflicting Peds, #/hr 5 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 2 1 1 4 0
Mvmt Flow 3 44 49 42 25 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 96 0 - 0 125 75
          Stage 1 - - - - 75 -
          Stage 2 - - - - 50 -
Critical Hdwy 4.1 - - - 6.44 6.2
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.2 - - - 3.536 3.3
Pot Cap-1 Maneuver 1510 - - - 865 992
          Stage 1 - - - - 943 -
          Stage 2 - - - - 967 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1503 - - - 855 987
Mov Cap-2 Maneuver - - - - 855 -
          Stage 1 - - - - 936 -
          Stage 2 - - - - 962 -

Approach EB WB SB
HCM Control Delay, s 0.4 0 9.3
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1503 - - - 861
HCM Lane V/C Ratio 0.002 - - - 0.031
HCM Control Delay (s) 7.4 0 - - 9.3
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 4.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 107 3 5 125 34 21 50 4 33 5 9
Future Vol, veh/h 6 107 3 5 125 34 21 50 4 33 5 9
Conflicting Peds, #/hr 3 0 6 6 0 3 2 0 2 2 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 74 74 74 74 74 74 74 74 74 74 74 74
Heavy Vehicles, % 0 3 0 0 3 0 6 10 0 3 0 0
Mvmt Flow 8 145 4 7 169 46 28 68 5 45 7 12

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 218 0 0 155 0 0 387 401 155 411 380 197
          Stage 1 - - - - - - 169 169 - 209 209 -
          Stage 2 - - - - - - 218 232 - 202 171 -
Critical Hdwy 4.1 - - 4.1 - - 7.16 6.6 6.2 7.13 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.16 5.6 - 6.13 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.16 5.6 - 6.13 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.554 4.09 3.3 3.527 4 3.3
Pot Cap-1 Maneuver 1364 - - 1438 - - 564 525 896 549 556 849
          Stage 1 - - - - - - 824 744 - 791 733 -
          Stage 2 - - - - - - 775 698 - 798 761 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1360 - - 1430 - - 541 514 889 484 544 845
Mov Cap-2 Maneuver - - - - - - 541 514 - 484 544 -
          Stage 1 - - - - - - 814 735 - 784 726 -
          Stage 2 - - - - - - 751 692 - 715 752 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.2 13.3 12.7
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 533 1360 - - 1430 - - 534
HCM Lane V/C Ratio 0.19 0.006 - - 0.005 - - 0.119
HCM Control Delay (s) 13.3 7.7 0 - 7.5 0 - 12.7
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.7 0 - - 0 - - 0.4
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 80 61 95 163 8 0 0 0 4 25 1
Future Vol, veh/h 4 80 61 95 163 8 0 0 0 4 25 1
Conflicting Peds, #/hr 0 0 2 2 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 76 76 76 76 76 76 76 76 76 76 76
Heavy Vehicles, % 0 4 3 5 0 0 2 2 2 0 4 0
Mvmt Flow 5 105 80 125 214 11 0 0 0 5 33 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 225 0 0 187 0 0 625 667 220
          Stage 1 - - - - - - 470 470 -
          Stage 2 - - - - - - 155 197 -
Critical Hdwy 4.1 - - 4.15 - - 6.4 6.54 6.2
Critical Hdwy Stg 1 - - - - - - 5.4 5.54 -
Critical Hdwy Stg 2 - - - - - - 5.4 5.54 -
Follow-up Hdwy 2.2 - - 2.245 - - 3.5 4.036 3.3
Pot Cap-1 Maneuver 1356 - - 1369 - - 452 377 825
          Stage 1 - - - - - - 633 557 -
          Stage 2 - - - - - - 878 734 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1356 - - 1369 - - 403 0 825
Mov Cap-2 Maneuver - - - - - - 403 0 -
          Stage 1 - - - - - - 630 0 -
          Stage 2 - - - - - - 787 0 -

Approach EB WB SB
HCM Control Delay, s 0.2 2.8 13.8
HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 1356 - - 1369 - - 449
HCM Lane V/C Ratio 0.004 - - 0.091 - - 0.088
HCM Control Delay (s) 7.7 0 - 7.9 0 - 13.8
HCM Lane LOS A A - A A - B
HCM 95th %tile Q(veh) 0 - - 0.3 - - 0.3
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Intersection
Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 5 29 59 66 10 2
Future Vol, veh/h 5 29 59 66 10 2
Conflicting Peds, #/hr 1 0 0 1 1 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 4 2 8 0 0
Mvmt Flow 9 50 102 114 17 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 217 0 - 0 229 160
          Stage 1 - - - - 160 -
          Stage 2 - - - - 69 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1365 - - - 764 890
          Stage 1 - - - - 874 -
          Stage 2 - - - - 959 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1364 - - - 757 889
Mov Cap-2 Maneuver - - - - 757 -
          Stage 1 - - - - 867 -
          Stage 2 - - - - 958 -

Approach EB WB SB
HCM Control Delay, s 1.1 0 9.8
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1364 - - - 776
HCM Lane V/C Ratio 0.006 - - - 0.027
HCM Control Delay (s) 7.7 0 - - 9.8
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 6.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 16 23 29 27 0 97 86 0 0 180 1
Future Vol, veh/h 0 16 23 29 27 0 97 86 0 0 180 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 61 61 61 61 61 61 61 61 61 61 61 61
Heavy Vehicles, % 0 0 0 0 6 0 4 0 8 0 3 100
Mvmt Flow 0 26 38 48 44 0 159 141 0 0 295 2

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - 755 296 787 756 - 297 0 0 141 0 0
          Stage 1 - 296 - 459 459 - - - - - - -
          Stage 2 - 459 - 328 297 - - - - - - -
Critical Hdwy - 6.5 6.2 7.1 6.56 - 4.14 - - 4.1 - -
Critical Hdwy Stg 1 - 5.5 - 6.1 5.56 - - - - - - -
Critical Hdwy Stg 2 - 5.5 - 6.1 5.56 - - - - - - -
Follow-up Hdwy - 4 3.3 3.5 4.054 - 2.236 - - 2.2 - -
Pot Cap-1 Maneuver 0 340 748 312 333 0 1253 - - 1455 - -
          Stage 1 0 672 - 586 560 0 - - - - - -
          Stage 2 0 570 - 689 660 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 293 748 247 287 - 1253 - - 1455 - -
Mov Cap-2 Maneuver - 293 - 247 287 - - - - - - -
          Stage 1 - 672 - 505 483 - - - - - - -
          Stage 2 - 491 - 629 660 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 14.2 25.6 4.4 0
HCM LOS B D

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1253 - - 457 265 1455 - -
HCM Lane V/C Ratio 0.127 - - 0.14 0.346 - - -
HCM Control Delay (s) 8.3 0 - 14.2 25.6 0 - -
HCM Lane LOS A A - B D A - -
HCM 95th %tile Q(veh) 0.4 - - 0.5 1.5 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 0 73 13 0
Future Vol, veh/h 1 0 0 73 13 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 0 0 7 0 0
Mvmt Flow 2 0 0 126 22 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 148 22 22 0 - 0
          Stage 1 22 - - - - -
          Stage 2 126 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 849 1061 1607 - - -
          Stage 1 1006 - - - - -
          Stage 2 905 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 849 1061 1607 - - -
Mov Cap-2 Maneuver 849 - - - - -
          Stage 1 1006 - - - - -
          Stage 2 905 - - - - -

Approach EB NB SB
HCM Control Delay, s 9.2 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1607 - 849 - -
HCM Lane V/C Ratio - - 0.002 - -
HCM Control Delay (s) 0 - 9.2 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -



Build 2025_AM Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
BUILD_123020.syn Page 6

Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 0 73 13 0
Future Vol, veh/h 1 0 0 73 13 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 0 0 7 0 0
Mvmt Flow 2 0 0 126 22 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 148 22 22 0 - 0
          Stage 1 22 - - - - -
          Stage 2 126 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 849 1061 1607 - - -
          Stage 1 1006 - - - - -
          Stage 2 905 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 849 1061 1607 - - -
Mov Cap-2 Maneuver 849 - - - - -
          Stage 1 1006 - - - - -
          Stage 2 905 - - - - -

Approach EB NB SB
HCM Control Delay, s 9.2 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1607 - 849 - -
HCM Lane V/C Ratio - - 0.002 - -
HCM Control Delay (s) 0 - 9.2 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 1 0 71 12 1
Future Vol, veh/h 2 1 0 71 12 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 0 0 7 0 0
Mvmt Flow 3 2 0 122 21 2

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 144 22 23 0 - 0
          Stage 1 22 - - - - -
          Stage 2 122 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 853 1061 1605 - - -
          Stage 1 1006 - - - - -
          Stage 2 908 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 853 1061 1605 - - -
Mov Cap-2 Maneuver 853 - - - - -
          Stage 1 1006 - - - - -
          Stage 2 908 - - - - -

Approach EB NB SB
HCM Control Delay, s 9 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1605 - 913 - -
HCM Lane V/C Ratio - - 0.006 - -
HCM Control Delay (s) 0 - 9 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 34 62 0 0 1
Future Vol, veh/h 0 34 62 0 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 4 2 0 0 0
Mvmt Flow 0 59 107 0 0 2

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 107 0 - 0 166 107
          Stage 1 - - - - 107 -
          Stage 2 - - - - 59 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1497 - - - 829 953
          Stage 1 - - - - 922 -
          Stage 2 - - - - 969 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1497 - - - 829 953
Mov Cap-2 Maneuver - - - - 829 -
          Stage 1 - - - - 922 -
          Stage 2 - - - - 969 -

Approach EB WB SB
HCM Control Delay, s 0 0 8.8
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1497 - - - 953
HCM Lane V/C Ratio - - - - 0.002
HCM Control Delay (s) 0 - - - 8.8
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 0
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 34 63 0 0 1
Future Vol, veh/h 0 34 63 0 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 58 58 58 58 58 58
Heavy Vehicles, % 0 4 2 0 0 0
Mvmt Flow 0 59 109 0 0 2

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 109 0 - 0 168 109
          Stage 1 - - - - 109 -
          Stage 2 - - - - 59 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1494 - - - 827 950
          Stage 1 - - - - 921 -
          Stage 2 - - - - 969 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1494 - - - 827 950
Mov Cap-2 Maneuver - - - - 827 -
          Stage 1 - - - - 921 -
          Stage 2 - - - - 969 -

Approach EB WB SB
HCM Control Delay, s 0 0 8.8
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1494 - - - 950
HCM Lane V/C Ratio - - - - 0.002
HCM Control Delay (s) 0 - - - 8.8
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 0
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Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 179 6 3 126 30 23 76 6 35 19 14
Future Vol, veh/h 21 179 6 3 126 30 23 76 6 35 19 14
Conflicting Peds, #/hr 4 0 27 27 0 4 3 0 0 0 0 3
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 0 2 0 0 2 2 3 5 0 1 7 0
Mvmt Flow 25 211 7 4 148 35 27 89 7 41 22 16

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 187 0 0 245 0 0 488 487 242 491 473 173
          Stage 1 - - - - - - 292 292 - 178 178 -
          Stage 2 - - - - - - 196 195 - 313 295 -
Critical Hdwy 4.1 - - 4.1 - - 7.13 6.55 6.2 7.11 6.57 6.2
Critical Hdwy Stg 1 - - - - - - 6.13 5.55 - 6.11 5.57 -
Critical Hdwy Stg 2 - - - - - - 6.13 5.55 - 6.11 5.57 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.527 4.045 3.3 3.509 4.063 3.3
Pot Cap-1 Maneuver 1399 - - 1333 - - 488 476 802 490 482 876
          Stage 1 - - - - - - 714 666 - 826 743 -
          Stage 2 - - - - - - 803 734 - 700 660 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1394 - - 1299 - - 440 451 781 403 457 870
Mov Cap-2 Maneuver - - - - - - 440 451 - 403 457 -
          Stage 1 - - - - - - 682 636 - 806 738 -
          Stage 2 - - - - - - 759 729 - 584 630 -

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.1 15.7 14.2
HCM LOS C B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 460 1394 - - 1299 - - 471
HCM Lane V/C Ratio 0.269 0.018 - - 0.003 - - 0.17
HCM Control Delay (s) 15.7 7.6 0 - 7.8 0 - 14.2
HCM Lane LOS C A A - A A - B
HCM 95th %tile Q(veh) 1.1 0.1 - - 0 - - 0.6
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Intersection
Int Delay, s/veh 1.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 169 49 28 158 9 0 0 0 8 28 1
Future Vol, veh/h 2 169 49 28 158 9 0 0 0 8 28 1
Conflicting Peds, #/hr 10 0 3 3 0 10 0 0 0 7 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 0 2 4 11 2 0 0 2 2 6 0 0
Mvmt Flow 2 172 50 29 161 9 0 0 0 8 29 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 180 0 0 225 0 0 442 463 176
          Stage 1 - - - - - - 234 234 -
          Stage 2 - - - - - - 208 229 -
Critical Hdwy 4.1 - - 4.21 - - 6.46 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 5.46 5.5 -
Critical Hdwy Stg 2 - - - - - - 5.46 5.5 -
Follow-up Hdwy 2.2 - - 2.299 - - 3.554 4 3.3
Pot Cap-1 Maneuver 1408 - - 1292 - - 566 499 872
          Stage 1 - - - - - - 796 715 -
          Stage 2 - - - - - - 817 718 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1395 - - 1292 - - 540 0 864
Mov Cap-2 Maneuver - - - - - - 540 0 -
          Stage 1 - - - - - - 786 0 -
          Stage 2 - - - - - - 789 0 -

Approach EB WB SB
HCM Control Delay, s 0.1 1.1 11.9
HCM LOS B

Minor Lane/Major Mvmt EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 1395 - - 1292 - - 563
HCM Lane V/C Ratio 0.001 - - 0.022 - - 0.067
HCM Control Delay (s) 7.6 0 - 7.8 0 - 11.9
HCM Lane LOS A A - A A - B
HCM 95th %tile Q(veh) 0 - - 0.1 - - 0.2
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Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 7 58 66 99 22 3
Future Vol, veh/h 7 58 66 99 22 3
Conflicting Peds, #/hr 9 0 0 9 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 72 72 72 72 72 72
Heavy Vehicles, % 13 5 0 4 6 0
Mvmt Flow 10 81 92 138 31 4

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 239 0 - 0 271 170
          Stage 1 - - - - 170 -
          Stage 2 - - - - 101 -
Critical Hdwy 4.23 - - - 6.46 6.2
Critical Hdwy Stg 1 - - - - 5.46 -
Critical Hdwy Stg 2 - - - - 5.46 -
Follow-up Hdwy 2.317 - - - 3.554 3.3
Pot Cap-1 Maneuver 1266 - - - 710 879
          Stage 1 - - - - 850 -
          Stage 2 - - - - 913 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1255 - - - 692 871
Mov Cap-2 Maneuver - - - - 692 -
          Stage 1 - - - - 836 -
          Stage 2 - - - - 905 -

Approach EB WB SB
HCM Control Delay, s 0.8 0 10.3
HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1255 - - - 709
HCM Lane V/C Ratio 0.008 - - - 0.049
HCM Control Delay (s) 7.9 0 - - 10.3
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2
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Intersection
Int Delay, s/veh 5.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 30 51 31 23 0 136 0 133 2 98 5
Future Vol, veh/h 0 30 51 31 23 0 136 0 133 2 98 5
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 84 84 84 84 84 84 84 84 84
Heavy Vehicles, % 0 10 6 3 0 0 2 0 5 0 5 0
Mvmt Flow 0 36 61 37 27 0 162 0 158 2 117 6

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - 606 120 576 530 - 123 0 0 158 0 0
          Stage 1 - 124 - 403 403 - - - - - - -
          Stage 2 - 482 - 173 127 - - - - - - -
Critical Hdwy - 6.6 6.26 7.13 6.5 - 4.12 - - 4.1 - -
Critical Hdwy Stg 1 - 5.6 - 6.13 5.5 - - - - - - -
Critical Hdwy Stg 2 - 5.6 - 6.13 5.5 - - - - - - -
Follow-up Hdwy - 4.09 3.354 3.527 4 - 2.218 - - 2.2 - -
Pot Cap-1 Maneuver 0 401 921 427 457 0 1464 - - 1434 - -
          Stage 1 0 778 - 622 603 0 - - - - - -
          Stage 2 0 540 - 827 795 0 - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - 351 921 333 400 - 1464 - - 1434 - -
Mov Cap-2 Maneuver - 351 - 333 400 - - - - - - -
          Stage 1 - 777 - 545 528 - - - - - - -
          Stage 2 - 473 - 736 794 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s 12.5 17.2 3.9 0.1
HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1464 - - 575 359 1434 - -
HCM Lane V/C Ratio 0.111 - - 0.168 0.179 0.002 - -
HCM Control Delay (s) 7.8 0 - 12.5 17.2 7.5 0 -
HCM Lane LOS A A - B C A A -
HCM 95th %tile Q(veh) 0.4 - - 0.6 0.6 0 - -
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Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 105 27 1
Future Vol, veh/h 0 0 0 105 27 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 4 0 0
Mvmt Flow 0 0 0 125 32 1

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 158 33 33 0 - 0
          Stage 1 33 - - - - -
          Stage 2 125 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 838 1046 1592 - - -
          Stage 1 995 - - - - -
          Stage 2 906 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 838 1046 1592 - - -
Mov Cap-2 Maneuver 838 - - - - -
          Stage 1 995 - - - - -
          Stage 2 906 - - - - -

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1592 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 105 26 1
Future Vol, veh/h 0 0 0 105 26 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 4 0 0
Mvmt Flow 0 0 0 125 31 1

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 157 32 32 0 - 0
          Stage 1 32 - - - - -
          Stage 2 125 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 839 1048 1593 - - -
          Stage 1 996 - - - - -
          Stage 2 906 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 839 1048 1593 - - -
Mov Cap-2 Maneuver 839 - - - - -
          Stage 1 996 - - - - -
          Stage 2 906 - - - - -

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1593 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 1 1 104 24 2
Future Vol, veh/h 1 1 1 104 24 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 4 0 0
Mvmt Flow 1 1 1 124 29 2

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 156 30 31 0 - 0
          Stage 1 30 - - - - -
          Stage 2 126 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 840 1050 1595 - - -
          Stage 1 998 - - - - -
          Stage 2 905 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 839 1050 1595 - - -
Mov Cap-2 Maneuver 839 - - - - -
          Stage 1 997 - - - - -
          Stage 2 905 - - - - -

Approach EB NB SB
HCM Control Delay, s 8.9 0.1 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1595 - 933 - -
HCM Lane V/C Ratio 0.001 - 0.003 - -
HCM Control Delay (s) 7.3 0 8.9 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 1 65 69 0 0 0
Future Vol, veh/h 1 65 69 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 6 0 0 0 0
Mvmt Flow 1 77 82 0 0 0

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 82 0 - 0 161 82
          Stage 1 - - - - 82 -
          Stage 2 - - - - 79 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1528 - - - 835 983
          Stage 1 - - - - 946 -
          Stage 2 - - - - 949 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1528 - - - 834 983
Mov Cap-2 Maneuver - - - - 834 -
          Stage 1 - - - - 945 -
          Stage 2 - - - - 949 -

Approach EB WB SB
HCM Control Delay, s 0.1 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1528 - - - -
HCM Lane V/C Ratio 0.001 - - - -
HCM Control Delay (s) 7.4 0 - - 0
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 1 66 69 0 0 0
Future Vol, veh/h 1 66 69 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 6 0 0 0 0
Mvmt Flow 1 79 82 0 0 0

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 82 0 - 0 163 82
          Stage 1 - - - - 82 -
          Stage 2 - - - - 81 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1528 - - - 832 983
          Stage 1 - - - - 946 -
          Stage 2 - - - - 947 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1528 - - - 831 983
Mov Cap-2 Maneuver - - - - 831 -
          Stage 1 - - - - 945 -
          Stage 2 - - - - 947 -

Approach EB WB SB
HCM Control Delay, s 0.1 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1528 - - - -
HCM Lane V/C Ratio 0.001 - - - -
HCM Control Delay (s) 7.4 0 - - 0
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 188 6 6 153 20 26 24 6 30 8 13
Future Vol, veh/h 19 188 6 6 153 20 26 24 6 30 8 13
Conflicting Peds, #/hr 2 0 4 4 0 2 2 0 1 1 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 90 90 90 90 90 90 90 90 90 90 90 90
Heavy Vehicles, % 6 2 0 0 4 0 4 0 0 0 0 8
Mvmt Flow 21 209 7 7 170 22 29 27 7 33 9 14

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 194 0 0 220 0 0 468 467 218 470 459 185
          Stage 1 - - - - - - 259 259 - 197 197 -
          Stage 2 - - - - - - 209 208 - 273 262 -
Critical Hdwy 4.16 - - 4.1 - - 7.14 6.5 6.2 7.1 6.5 6.28
Critical Hdwy Stg 1 - - - - - - 6.14 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - 6.1 5.5 -
Follow-up Hdwy 2.254 - - 2.2 - - 3.536 4 3.3 3.5 4 3.372
Pot Cap-1 Maneuver 1355 - - 1361 - - 502 496 827 507 502 842
          Stage 1 - - - - - - 741 697 - 809 742 -
          Stage 2 - - - - - - 788 734 - 737 695 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1352 - - 1356 - - 475 481 823 472 487 839
Mov Cap-2 Maneuver - - - - - - 475 481 - 472 487 -
          Stage 1 - - - - - - 725 682 - 793 736 -
          Stage 2 - - - - - - 759 728 - 689 680 -

Approach EB WB NB SB
HCM Control Delay, s 0.7 0.3 13.2 12.5
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 500 1352 - - 1356 - - 534
HCM Lane V/C Ratio 0.124 0.016 - - 0.005 - - 0.106
HCM Control Delay (s) 13.2 7.7 0 - 7.7 0 - 12.5
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.4 0 - - 0 - - 0.4
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 7 46 40 49 13 4
Future Vol, veh/h 7 46 40 49 13 4
Conflicting Peds, #/hr 4 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 2 4 1 0 0
Mvmt Flow 8 52 45 55 15 4

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 104 0 - 0 145 77
          Stage 1 - - - - 77 -
          Stage 2 - - - - 68 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1500 - - - 852 990
          Stage 1 - - - - 951 -
          Stage 2 - - - - 960 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1494 - - - 840 986
Mov Cap-2 Maneuver - - - - 840 -
          Stage 1 - - - - 941 -
          Stage 2 - - - - 956 -

Approach EB WB SB
HCM Control Delay, s 1 0 9.2
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1494 - - - 870
HCM Lane V/C Ratio 0.005 - - - 0.022
HCM Control Delay (s) 7.4 0 - - 9.2
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 57 19 1
Future Vol, veh/h 0 0 0 57 19 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 1 0 0
Mvmt Flow 0 0 0 64 21 1

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 86 22 22 0 - 0
          Stage 1 22 - - - - -
          Stage 2 64 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 920 1061 1607 - - -
          Stage 1 1006 - - - - -
          Stage 2 964 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 920 1061 1607 - - -
Mov Cap-2 Maneuver 920 - - - - -
          Stage 1 1006 - - - - -
          Stage 2 964 - - - - -

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1607 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 57 18 1
Future Vol, veh/h 0 0 0 57 18 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 2 2 2 2 2
Mvmt Flow 0 0 0 64 20 1

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 85 21 21 0 - 0
          Stage 1 21 - - - - -
          Stage 2 64 - - - - -
Critical Hdwy 6.4 6.22 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.318 2.218 - - -
Pot Cap-1 Maneuver 921 1056 1595 - - -
          Stage 1 1007 - - - - -
          Stage 2 964 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 921 1056 1595 - - -
Mov Cap-2 Maneuver 921 - - - - -
          Stage 1 1007 - - - - -
          Stage 2 964 - - - - -

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1595 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 1 1 56 16 2
Future Vol, veh/h 1 1 1 56 16 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 1 0 0
Mvmt Flow 1 1 1 63 18 2

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 84 19 20 0 - 0
          Stage 1 19 - - - - -
          Stage 2 65 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 923 1065 1609 - - -
          Stage 1 1009 - - - - -
          Stage 2 963 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 922 1065 1609 - - -
Mov Cap-2 Maneuver 922 - - - - -
          Stage 1 1008 - - - - -
          Stage 2 963 - - - - -

Approach EB NB SB
HCM Control Delay, s 8.7 0.1 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1609 - 988 - -
HCM Lane V/C Ratio 0.001 - 0.002 - -
HCM Control Delay (s) 7.2 0 8.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 1 53 44 0 0 0
Future Vol, veh/h 1 53 44 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 1 4 0 0 0
Mvmt Flow 1 60 49 0 0 0

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 49 0 - 0 111 49
          Stage 1 - - - - 49 -
          Stage 2 - - - - 62 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1571 - - - 891 1025
          Stage 1 - - - - 979 -
          Stage 2 - - - - 966 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1571 - - - 890 1025
Mov Cap-2 Maneuver - - - - 890 -
          Stage 1 - - - - 978 -
          Stage 2 - - - - 966 -

Approach EB WB SB
HCM Control Delay, s 0.1 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1571 - - - -
HCM Lane V/C Ratio 0.001 - - - -
HCM Control Delay (s) 7.3 0 - - 0
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 1 54 44 0 0 0
Future Vol, veh/h 1 54 44 0 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 89 89 89 89 89 89
Heavy Vehicles, % 0 1 4 0 2 2
Mvmt Flow 1 61 49 0 0 0

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 49 0 - 0 112 49
          Stage 1 - - - - 49 -
          Stage 2 - - - - 63 -
Critical Hdwy 4.1 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.2 - - - 3.518 3.318
Pot Cap-1 Maneuver 1571 - - - 885 1020
          Stage 1 - - - - 973 -
          Stage 2 - - - - 960 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1571 - - - 884 1020
Mov Cap-2 Maneuver - - - - 884 -
          Stage 1 - - - - 972 -
          Stage 2 - - - - 960 -

Approach EB WB SB
HCM Control Delay, s 0.1 0 0
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1571 - - - -
HCM Lane V/C Ratio 0.001 - - - -
HCM Control Delay (s) 7.3 0 - - 0
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - -



Build 2025_Saturday Midday Peak Hour 

Creighton Manning Engineering, LLP Synchro 11 Report
BUILD_123020.syn Page 1

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 153 5 3 157 12 13 20 2 23 12 16
Future Vol, veh/h 8 153 5 3 157 12 13 20 2 23 12 16
Conflicting Peds, #/hr 4 0 27 27 0 4 3 0 0 0 0 3
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 0 3 50 0 4 0 0 0 0 0 0 0
Mvmt Flow 9 166 5 3 171 13 14 22 2 25 13 17

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 188 0 0 198 0 0 416 408 196 387 404 185
          Stage 1 - - - - - - 214 214 - 188 188 -
          Stage 2 - - - - - - 202 194 - 199 216 -
Critical Hdwy 4.1 - - 4.1 - - 7.1 6.5 6.2 7.1 6.5 6.2
Critical Hdwy Stg 1 - - - - - - 6.1 5.5 - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.5 - 6.1 5.5 -
Follow-up Hdwy 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Cap-1 Maneuver 1398 - - 1387 - - 551 536 850 575 539 862
          Stage 1 - - - - - - 793 729 - 818 748 -
          Stage 2 - - - - - - 805 744 - 807 728 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1393 - - 1351 - - 511 515 828 549 518 856
Mov Cap-2 Maneuver - - - - - - 511 515 - 549 518 -
          Stage 1 - - - - - - 767 705 - 809 744 -
          Stage 2 - - - - - - 771 740 - 775 704 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.1 12.4 11.5
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 525 1393 - - 1351 - - 609
HCM Lane V/C Ratio 0.072 0.006 - - 0.002 - - 0.091
HCM Control Delay (s) 12.4 7.6 0 - 7.7 0 - 11.5
HCM Lane LOS B A A - A A - B
HCM 95th %tile Q(veh) 0.2 0 - - 0 - - 0.3
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Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 3 31 35 30 18 2
Future Vol, veh/h 3 31 35 30 18 2
Conflicting Peds, #/hr 5 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 2 1 1 4 0
Mvmt Flow 4 44 49 42 25 3

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 96 0 - 0 127 75
          Stage 1 - - - - 75 -
          Stage 2 - - - - 52 -
Critical Hdwy 4.1 - - - 6.44 6.2
Critical Hdwy Stg 1 - - - - 5.44 -
Critical Hdwy Stg 2 - - - - 5.44 -
Follow-up Hdwy 2.2 - - - 3.536 3.3
Pot Cap-1 Maneuver 1510 - - - 863 992
          Stage 1 - - - - 943 -
          Stage 2 - - - - 965 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1503 - - - 852 987
Mov Cap-2 Maneuver - - - - 852 -
          Stage 1 - - - - 935 -
          Stage 2 - - - - 960 -

Approach EB WB SB
HCM Control Delay, s 0.7 0 9.3
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1503 - - - 864
HCM Lane V/C Ratio 0.003 - - - 0.033
HCM Control Delay (s) 7.4 0 - - 9.3
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 0 34 20 0
Future Vol, veh/h 1 0 0 34 20 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 0 0 1 0 0
Mvmt Flow 1 0 0 48 28 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 76 28 28 0 - 0
          Stage 1 28 - - - - -
          Stage 2 48 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 932 1053 1599 - - -
          Stage 1 1000 - - - - -
          Stage 2 980 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 932 1053 1599 - - -
Mov Cap-2 Maneuver 932 - - - - -
          Stage 1 1000 - - - - -
          Stage 2 980 - - - - -

Approach EB NB SB
HCM Control Delay, s 8.9 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1599 - 932 - -
HCM Lane V/C Ratio - - 0.002 - -
HCM Control Delay (s) 0 - 8.9 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 0 33 20 0
Future Vol, veh/h 1 0 0 33 20 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 1 0 0 0 0
Mvmt Flow 1 0 0 46 28 0

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 74 28 28 0 - 0
          Stage 1 28 - - - - -
          Stage 2 46 - - - - -
Critical Hdwy 6.4 6.21 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 2.2 - - -
Pot Cap-1 Maneuver 935 1050 1599 - - -
          Stage 1 1000 - - - - -
          Stage 2 982 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 935 1050 1599 - - -
Mov Cap-2 Maneuver 935 - - - - -
          Stage 1 1000 - - - - -
          Stage 2 982 - - - - -

Approach EB NB SB
HCM Control Delay, s 8.9 0 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1599 - 935 - -
HCM Lane V/C Ratio - - 0.002 - -
HCM Control Delay (s) 0 - 8.9 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 1 1 32 19 1
Future Vol, veh/h 1 1 1 32 19 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 1 1 1 45 27 1

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 75 28 28 0 - 0
          Stage 1 28 - - - - -
          Stage 2 47 - - - - -
Critical Hdwy 6.4 6.2 4.11 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.209 - - -
Pot Cap-1 Maneuver 933 1053 1592 - - -
          Stage 1 1000 - - - - -
          Stage 2 981 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 932 1053 1592 - - -
Mov Cap-2 Maneuver 932 - - - - -
          Stage 1 999 - - - - -
          Stage 2 981 - - - - -

Approach EB NB SB
HCM Control Delay, s 8.7 0.2 0
HCM LOS A

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1592 - 989 - -
HCM Lane V/C Ratio 0.001 - 0.003 - -
HCM Control Delay (s) 7.3 0 8.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0 - 0 - -
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 34 37 0 0 1
Future Vol, veh/h 0 34 37 0 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 1 1 0 0 0
Mvmt Flow 0 48 52 0 0 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 52 0 - 0 100 52
          Stage 1 - - - - 52 -
          Stage 2 - - - - 48 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1567 - - - 904 1021
          Stage 1 - - - - 976 -
          Stage 2 - - - - 980 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1567 - - - 904 1021
Mov Cap-2 Maneuver - - - - 904 -
          Stage 1 - - - - 976 -
          Stage 2 - - - - 980 -

Approach EB WB SB
HCM Control Delay, s 0 0 8.5
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1567 - - - 1021
HCM Lane V/C Ratio - - - - 0.001
HCM Control Delay (s) 0 - - - 8.5
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 0
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Intersection
Int Delay, s/veh 0.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 34 38 0 0 1
Future Vol, veh/h 0 34 38 0 0 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 71 71 71 71 71 71
Heavy Vehicles, % 0 1 1 0 0 0
Mvmt Flow 0 48 54 0 0 1

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 54 0 - 0 102 54
          Stage 1 - - - - 54 -
          Stage 2 - - - - 48 -
Critical Hdwy 4.1 - - - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy 2.2 - - - 3.5 3.3
Pot Cap-1 Maneuver 1564 - - - 901 1019
          Stage 1 - - - - 974 -
          Stage 2 - - - - 980 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1564 - - - 901 1019
Mov Cap-2 Maneuver - - - - 901 -
          Stage 1 - - - - 974 -
          Stage 2 - - - - 980 -

Approach EB WB SB
HCM Control Delay, s 0 0 8.5
HCM LOS A

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1564 - - - 1019
HCM Lane V/C Ratio - - - - 0.001
HCM Control Delay (s) 0 - - - 8.5
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 0
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I. PHASE 1A LITERATURE SEARCH AND SENSITIVITY ASSESSMENT 

A.  DUTCHESS SHEPHERD BULKELEY SCHOOLHOUSE PROJECT DESCRIPTION  

In February of 2023, Hudson Cultural Services (HCS) was retained by Dutchess Shepherd LLC, to complete 
a Phase 1A Literature Search and Sensitivity Assessment and Phase 1B Archaeological Field Reconnaissance 
Survey of the proposed Dutchess Shepherd Bulkeley Schoolhouse Project, located at 6 Mulberry Street in the 
Village of Rhinebeck, Dutchess County, New York.  

The purpose of the Phase 1 Cultural Resources Survey is to determine whether previously identified cultural 
resources (historic and archaeological sites) are located withing the boundaries of the proposed project, and 
evaluate the potential for previously unidentified cultural resources to be located within the boundaries of the 
Area of Potential Effect (APE). All work was completed in accordance with the Standards for Cultural 
Resource Investigations and the Curation of Archeological Collections published by the New York 
Archeological Council (NYAC) and recommended for use by New York State Office of Parks, Recreation 
and Historic Preservation (OPRHP). The report complies with New York State OPRHP’s Phase 1 
Archaeological Report Format Requirements, established in 2005.  

The background research,  as well as the cultural and environmental overviews, were completed by Franco 
Zani Jr, and Beth Selig, MA, RPA, President and Principal Investigator with HCS. Phase 1B testing was 
completed under the direction of Franco Zani Jr. and Beth Selig. A site visit was conducted by Beth Selig on 
February 22, 2023 to observe and photograph existing condition within the Project. The information 
gathered during the walkover reconnaissance is included in the relevant sections of this report.  

The Proposed Dutchess Shepherd Bulkeley Schoolhouse Project in Rhinebeck (hereafter “the Project 
Parcel”) is a ±1.44 acre (0.58 h) parcel in the Village of Rhinebeck. The Project Parcel is comprised of one 
large parcel which will be subdivided into five parcels as part of the overall project. The Parcel is bounded to 
the south by South Street, to the east by Mulberry Street, to the north by East Market Street and to the west 
by residential structures. The proposed undertaking consists of constructing residential structures with 
associated infrastructure. The existing school will be retained, and converted into apartments. 

The Project Parcel is a vacant school, surrounded by lawns, parking lots, a playground and buried utilities. 
With the exception of the western boundary, a chain link fence encloses the property. The southern portion 
of the parcel is covered with asphalt.  
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Figure 1: 2019 USGS Topographical Map. Kingston East, NY Quadrangles. 7.5 Minute Series. (Source: 
USGS.gov.) Scale: 1=1,000’.
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Figure 2: 2021 Aerial image showing the location of the Project Parcel (Source: New York GIS 
Clearinghouse). Scale: 1”=150’. 
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B. ENVIRONMENTAL CONDITIONS 

The landscape within the Project Parcel is currently cleared, urban land that is maintained as lawn, with 
parking lots on the southern side of the school building. The elevation of the parcel is about 200’ (61 m) 
Above Mean Sea Level (AMSL).  

ECOLOGY 

The Project APE lies within the Eastern Broadleaf Forest. This mountainous region is in the transition zone 
between the boreal spruce-fir forest to the north and the deciduous forest to the south. Growth form and 
species are very similar to those found to the north, but red spruce tends to replace white spruce (Bailey 1995; 
Bryce et al. 2010).  

GEOLOGY 

The Project APE is located within the Hudson-Mohawk Lowlands, adjacent to the Catskill Mountains 
Physiographic Province. The Catskills rise considerably higher than the neighboring parts of the upland. 
Summit elevations exceed 2000’ and some peaks are over 4000’. The mountainous character of the Catskills 
is due to the action of glaciers and streams carving deep valleys in the flat-lying, stratified sandstones and shales. 
These sedimentary stones are capped in the high areas with resistant conglomerates that are the bedrocks of 
the Catskills. The topography is controlled by the bedrock with steep valley sides being a normal occurrence. 
Minor landforms in the valleys are outwash, kames, kame moraines, deltas, alluvial flats and lacustrine plains. 
Upland deposits are predominantly glacial tills that are stony or contain flagstones. The only extensive 
lacustrine area is near Gilboa in Schoharie County. Soils on the other minor landforms are mostly water-laid 
deposits of granular material (Spectra 2004). 

Specifically, the Project APE lies in the Northern Glaciated Shale and Slate Valleys. The Northern Glaciated 
Shale and Slate Valleys contain broad, irregular rolling to hilly valleys underlain by slaty shale and fine-grained 
sandstone covered by glacial drift. (Bryce et al. 2010). Escarpments of limestone in the east mark the descent 
into the Hudson Valley. 

DRAINAGE 

There are no water sources located within the boundaries of the parcel. Stormwater drains are located within 
the village streets, and the overall landscape generally drains to the xx to the Landsman Kill.  

SOILS 

Soil surveys provide a general characterization of the types and depths of soils that are found in an area. The 
characteristics of the soils within the Project Parcel have an important impact on the potential for the presence 
of cultural material, since the types of soils present affect the ability of an area to support human populations. 
The Soil Survey’s mapped boundaries are considered approximate, as they generally correspond poorly to the 
actual boundaries of landforms and soil types within an area. The Natural Resources Conservation Service 
indicates that the soils within the Parcel are a mix of channery and gravelly silt loam, and urban land. 
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Figure 3: Aerial Image showing soil units within the Project Parcel. (Source: Natural Resources Conservation 
Service.) Scale: 1”=150’. 

Table 1: Soil Unit Descriptions (Natural Resources Conservation Service)

Map 
Symbol

Map Unit 
Name

Soil Horizons & Texture Slope Drainage Landform

DwC

Dutchess-
Cardigan 
complex, 
rolling, 
rocky

H1 - 0 to 8 inches: silt loam
H2 - 8 to 28 inches: silt loam
H3 - 28 to 86 inches: channery silt loam 5 to 

16%
Well 
drained

Ridges, 
hillsH1 - 0 to 8 inches: channery silt loam

H2 - 8 to 20 inches: channery loam
H3 - 20 to 30 inches: channery silt loam
H4 - 30 to 34 inches: unweathered bedrock

Hf
Haven-
Urban land 
complex

H1 - 0 to 12 inches: loam
H2 - 12 to 23 inches: gravelly loam
H3 - 23 to 72 inches: stratified very gravelly 
sand 0 to 3%

Well 
drained

Outwash 
plains

H1 - 0 to 6 inches: variable
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Photo 1: The former Bulkeley School is located in the center of the Project Parcel. View to the 
northwest.  
 

Photo 2: The southern portion of the Parcel contains an asphalt covered parking lot. View to the 
northwest.  
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Photo 3: Buried utilities and a playground are in the western portion of the parcel. View to the south. 

Photo 4: Buried utilities and equipment are located on the northern side of the school building. View to 
the southwest.  
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C.  RECORDED ARCHAEOLOGICAL SITES AND SURVEYS 

On February 23, 2023 HCS reviewed the combined site files of the New York State Office of Parks, 
Recreation, and Historic Preservation (OPRHP) and the New York State Museum (NYSM) for information 
regarding previously recorded archeological sites within one mile (1.6 km) of the Parcel. HCS also consulted 
regional Native American sources (e.g., Beauchamp 1900; Parker 1920; Ritchie 1980; Ritchie and Funk 
1973) for descriptions of regional archeological sites.  

PREVIOUSLY RECORDED ARCHAEOLOGICAL SITES 

Nineteen (19) previously documented archaeological sites and one (1) New York State Museum area have 
been identified within a one mile-radius of the Project Parcel boundaries. The historic sites are Map 
Documented Structures (MDS) that have been identified on the nineteenth century landowner maps. A 
number of these locations have been disturbed by modern development or do not have any visible surface 
remains.  

Table 2: Previously Recorded Archaeological Sites within one mile-radius  

Site 
Number 

Site Name 
Distance from 
Project  

Time Period 
Site Type 
Materials Recovered 

NYSM 7669 Rhinebeck 
Rockshelter 

Includes Project 
APE Precontact 

Large generalized are that 
includes the entirety of the 
Village of Rhinebeck. 

2716.00096 Rhineson 
Corporation Site  3158.6’/962.7 m Precontact Undetermined Precontact 

site 
2716.000961 Baptist Home 

Precontact Site 4333.1’/1.32 k Precontact Undetermined camp site. 

2716.000969 Rhinebeck Site 5  3420.4’/1.04 k Precontact Middle Archaic to 
Woodland; habitation site 

2716.00097 Rhinebeck Site 6  4134.7’/1.26 k Precontact Undetermined Precontact 
site  

2716.000971 Rhinebeck Site 7  4667.9’/1.42 k Precontact Undetermined Precontact 
site 

2716.000972 Rhinebeck Site 8  4501.1’/1.37 k Precontact Undetermined Precontact 
site; chert debitage, scraper. 

2716.000973 Rhinebeck Site 9  4871.8’/1.48 k Precontact Undetermined Precontact 
site 

2716.000975 
Knollwood 
Precontact Site 3975.6’/1.21 k Precontact Late Archaic site. Poplar 

Island pp. 

2716.000987 
Grasmere Precontact 
Site 4833.8’/1.47 k Precontact Undetermined Precontact 

site; 2 chert debitage 

2716.001032 Darling Historic Site  2986.1’/910 m Historic Early 19th century 
homestead. 

2750.000432 Rhinebeck Site 1  2472.4’/753.5 m Precontact Middle Archaic to 
Woodland 

2750.000433 Rhinebeck Site 3  2867.5’/874 m Precontact Middle to Late Archaic 
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2750.000434 Rhinebeck Site 4  3507.5’/1.07 k Precontact Middle Archaic to 
Woodland habitation site 

2750.000435 Spring Historic Site 1553.4’/473.4 m Historic 

Late 18th to 19th century 
historic dump. Ceramics, 
tobacco pipes, glass, nails 
and faunal remains 
recovered. 

2750.000436 Rhinebeck Site 2 2670’/813.8 m Precontact Middle Archaic to 
Woodland habitation site 

2750.000437 Rhinebeck Site 10  3123.1’/952 m Precontact Late Archaic to Woodland. 
habitation site 

2750.000438 
Rhinebeck Site 11 
Historic 2668.6’/813.4 m Historic 

Remains of Late 18th C 
dwelling and barn. 
Ceramics, glass and pipe 
fragments. 

2750.000439 Rhinebeck Site 2  2628.6’/801.2 m Precontact Middle Archaic to 
Woodland habitation site 

2750.00044 
Rhinebeck Wagon 
Shop Historic Site 1488.2’/453.6 m Historic Late 19th to 20th c wagon 

shop. 
 
PREVIOUSLY COMPLETED ARCHAEOLOGICAL SURVEYS 

As part of the research for this report, surveys completed for projects in the general area were consulted. 
Eleven (11) surveys and 1 (one) building survey have been completed within a one-mile radius of the Parcel. 
These surveys have identified areas of Native American occupation sites and eighteenth to twentieth century 
period domestic sites. These identified sites, included in Table 2, will not be impacted by the proposed 
Project.  

D. NATIVE AMERICAN CONTEXT 

During the Paleoindian period, mobile bands of hunter-gatherers occupied what is now New York State. 
These bands exploited the resources of the landscape by hunting game and gathering plants. Paleoindian sites 
have been in the upland regions a short distance from the Hudson River (Ritchie and Funk 1976). Frequently 
these sites are associated with sources of stone, as is the case with a site in Greene County where a quarry-
workshop complex has been excavated. More frequently, the sites appear to have been temporary campsites 
located where it would be possible to watch for game as it moved across the landscape (Ritchie 1980). 

With the lowering of the water table during the Archaic period, subsistence methods and technologies 
changed in response to climatic warming. This was accompanied by an increase in vegetation density and 
diversity, changing faunal migrations and a change in sea levels (Sirkin 1977). The Archaic Period was likely 
a time of incipient sedentism among the inhabitants of the area. Changes in settlement and subsistence patterns 
that occurred during the Late Archaic period reflect an increased exploitation of coastal and riverine resources 
(Snow 1980). Ground stone food processing tools are more common, reflecting an increase in processed plant 
resources in the diet. Projectile points commonly found at Late Archaic sites include narrow stemmed, broad 
stemmed and side notched types (Snow 1980). The Laurentian Tradition of the Late Archaic is the most 
represented throughout New York State, and is subdivided into a series of phases: Vergennes, Vosburg, Sylvan 
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Lake, River and Snook Kill. Ground stone tools appear, and steatite bowls are associated with the later part 
of this time period (Pretola and Freedman 2007). 

The Woodland period is distinguished from the Archaic in part, by the use of ceramics. Horticulture, although 
practiced in other parts of North America at an earlier date, does not appear in the Hudson River Valley until 
c. 1000 AD (Funk 1976). The soil and moisture requirements for the cultivation of maize, beans, and squash 
created a marked change in the pattern of land use and the selection of locations for villages (Hart and 
Brumbach 2005). It was no longer necessary for the entire group to move from place to place following a 
seasonal round of migration fueled by fluctuating sources of food. Cord marked ceramics became common 
during the Middle Woodland period, and incised vessels, many with a collar area, are typical of Late 
Woodland cultures (Lavin et al 1993). 

Up to the time of Contact, two Algonquin-speaking Indian nations, referred to locally as the Wappinger and 
the Mohigan (Mahican), occupied the southern and northern sections of Dutchess County. These tribal 
people were sedentary, living in small permanent villages and growing crops such as maize and squash (Cronon 
1983). While the original population of the Wappinger is unknown, Snow suggests that it may have reached 
50,000 people (1980). The introduction of small pox by the Dutch reduced the Native Population to less than 
1000 by the year 1700 (MacCracken 1956). 

E. HISTORIC CONTEXT 

Dutchess County, one of New York’s original counties, was created in 1683, and at that time included all of 
Putnam County and part of Columbia County (Cronon 1983). The county was divided into thirteen patents, 
with the Rombout Patent being one of the earliest. Dutch settlement on the patents began in the late 1600s, 
with English Quakers from Rhode Island and Long Island moving into the eastern part of the county in the 
1740s (Cronon 1983) 

The Town of Rhinebeck was made up of three early land patents; the “water lots” section of the Nine Partners 
Patent of 1697, the Pawling patent of 1696, and the Fauconnier Patent of 1705. As early as 1730, a part of the 
Fauconnier Patent was known as the Hyde Park Patent (Rhinevault 2009). Settlement began in the Town of 
Rhinebeck as early as 1735, when Jacob Stoutenburgh, a Dutchman and trader from Westchester, purchased 
Water Lot 9 on the Nine Partners Patent on the south side of Crum Elbow Creek (Smith 1877). 
Stoutenburgh, had been purchasing property in Dutchess County for some time when he moved his wife and 
eight children up the Hudson to the area. Dr. John Bard, an eminent New York City doctor, married Suzanne 
Valleau, who was the granddaughter of Peter Fauconnier. Following Fauconnier’s death, Bard purchased a 
portion of the Fauconnier Patent and continued to buy land until he owned all of the lands of the original 
Fauconnier Patent (Rhinevault 2009). 

By the 1790’s, considerable settlement had taken place along the Albany Post Road, including the hamlets of 
Staatsburg at the north end of town and Hyde Park, which was to the south and a half mile east of the Hudson 
River. The Town of Rhinebeck was established in 1821 (Hasbrouck 1909). The eastern portion of the Town 
of Rhinebeck includes the hamlet of Staatsburg which was first settled by Dr. Samuel Staats in 1715. He 
purchased the land from the owner of the land patent, Henry Pawling (Smith 1877). By 1813 Staatsburg had 
a post office, and was primarily a farming community with grain being the main crop. Several mills were 
established on Crum Elbow Creek to grind the grain. In addition to gristmills, there were also sawmills, a 
plaster mill, a fulling mill, and mills that made nails and other types of tools. Sloops docked daily at the Hudson 



DUTCHESS SHEPHERD BULKELEY SCHOOL PROJECT, DUTCHESS COUNTY, NEW YORK | 11 

River piers to transport grain and other products to New York City, including hay for the New York City 
police horses. There were also other industries located near the mouth of Crum Elbow Creek, including 
shipbuilding and ship repair. The Hudson River also provided important resources such as sturgeon. The 
harvesting of sturgeon provided employment for a significant number of Hyde Park residents (Rhinevault 
2009). In the late nineteenth century the hamlet of Staatsburg became the location of ice harvesting and 
storage industries. During the winter months, the Mutual Benefit Ice Company and the Knickerbocker Ice 
Company would cut river ice and store it until it could be shipped to markets in Albany and New York. 

In 1847, construction began on the Hudson River Railroad, which ran along the bank of the River through 
Staatsburg. Railroad service began in 1849, although the entire span between New York and Albany was not 
completed until 1851. In 1869, the New York Central and Hudson Railroad replaced the Hudson River 
Railroad (Frederiksen 1962). 

The Flatts, as William Traphagen called the village, or Rhinebeck Flatts, was located at the intersection of the 
well-traveled Sepasco Trail and King's Highway. Landsman Kill which flowed parallel to Sepasco Trail 
provided the settlers with their primary source of power. Grist, woolen, saw and paper mills were 
concentrated around along the Landsman Kill where it intersected with the King’s Highway. Soon there was 
a wagoner, a cooper, a seinemaker, a shoemaker, a mason, a saddle and harness maker, a linen weaver, a tailor, 
a gunsmith, a tanner, a cordwainer, a wheelwright, a blacksmith and a carpenter in the neighborhood (Morse 
1908). 

HISTORY OF BULKELEY SCHOOL 

In 1805, the public school and district system was introduced in the Town of Rhinebeck. The first village 
school was the Union Free School District No. 5, and initially consisted of an oblong one-story two-room 
structure (Morse 1908). From 1811 to 1839 school was kept for a short time every year in different parts of 
the district by itinerant teachers. In 1839, the South Street (Mulberry Street) lot was purchased and a school 
building was built. In 1844, the district was divided and second school building was constructed on Oak 
Street. In 1868, a new school building replaced the original South Street building which was in desperate 
need of repairs. The new structure, which featured high ceilings and spacious halls, was designed and built by 
Peter M. Fulton. The structure was enlarged to accommodate the growing number of students in the Village 
of Rhinebeck, and because new construction was financially practical. The school accommodations remained 
the same until 1901, when a large addition was made to the building (Morse 1908).  

The Sanborn Fire Insurance Maps (Figures 10, 12-13) show that the addition was constructed on the southern 
side of the building. The building was expanded again in 1912, and is identified as the Rhinebeck High 
School. The additions were reportedly completed in 1903, 1911 and 1921 (Poughkeepsie Journal 1939a). On 
April 21, 1939 the “old wing” of the building burned down. The original portion of the building was 
destroyed along with the heating plant for the newer portions of the building. The fire doors protected the 
newer portions of the school (Poughkeepsie Eagle News 1939a)  Adolph Knappe was hired by the school 
district to design the improvements and renovations (Poughkeepsie Eagle News 1939b). The building was 
not immediately rebuilt, as plans were in place to centralize the district, which occurred in 1941. The 
Rhinebeck District purchased a 28-acre site, and began making improvements for a new school building. 
(Poughkeepsie Journal 1949). In the late 1940’s the village residents rejected plans to build a new school 
building, rather than improve the Bulkeley school building (Poughkeepsie Journal 1948). The 1940 aerial 
image (Figure 14) shows that between 1912 and 1940 the footprint of the building changed, with the 1921 
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addition on the western side of the building. The northern and southern “wings” of the building were 
removed, presumably as a result of the fire. The school gets its name from the president of the School board, 
Dr. H. S. Bulkeley (Poughkeepsie Eagle News 1938).  

Figure 4: Image of the Bulkeley School House. Circa 1870.  

Figure 5: Image of the Bulkeley School with southern addition. Circa 1908. (Source Morse 1908).  
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Figure 6: Post card of the school building c. 1928. (Source: New York Heritage digital collections). This 
image shows the additions from the early 1900s, and the northern addition completed by 1912. 

In 1952, a new school building was opened, and the Mulberry Street School was used by the lower elementary 
grades (Poughkeepsie Journal 1952). The 1955 aerial image (Figure 15) shows that a small addition has been 
added to the northern side of the building. By 1963, the school building, which consisted primarily of the 
1905 and circa 1955 additions, was evaluated for modernization by W. Parker Dodge and Associates 
(Poughkeepsie Journal 1963). In 1970, a plan to construct an 8-room addition on the existing school at 
Mulberry Street was presented to the school board (Poughkeepsie Journal 1970). This addition was not 
completed. In 1977 the school board voted to keep the school open, despite inadequacies of space and 
condition (Trilling 1977). The school was sold in 1997 to Good Shepherd Catholic Church (Haviland 1996). 

CARTOGRAPHIC RESEARCH 

HCS examined historical maps of Dutchess County to identify possible structures, previous road alignments 
and other landscape features or alterations that could affect the likelihood that archeological and/or historic 
resource might be located within the Project Parcel. These maps are included in this report, with the 
boundaries of the Project Parcel superimposed. Nineteenth century maps frequently lack the accuracy of 
location and scale present in modern surveys. As a result of this common level of inaccuracy on the historic 
maps, the location of the Project Parcel is drafted relative to the roads, structures, and other features as they 
are drawn, and should be regarded as approximate. The historic maps included in this report depict the 
sequence of road construction and settlement/development in the vicinity of the Project Parcel.  



DUTCHESS SHEPHERD BULKELEY SCHOOL PROJECT, DUTCHESS COUNTY, NEW YORK | 14

Figure 7: 1850 J.C. Sidney Atlas of Dutchess County, New York. (Source: Library of Congress) Scale: 1” 
=1000’.

The earliest map included in this report is the 1850 Atlas of Dutchess County, New York. No structures are 
shown within the Project Parcel, although there is a building located on the western boundary. The village is 
densely settled, but no details are shown for the buildings except the tavern and churches within the villages. 
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Figure 8: 1858 J. E. Gillette. Map of Dutchess County, New York. (Source: Library of Congress) Scale: 1” 
=200’

The second map consulted for this report is the J.E. Gillette Map of Dutchess County New York published 
in 1858. This map shows three buildings within the boundaries of the Project Parcel. The Seymour residence 
is located near South Street, the school is in the center of the parcel near Mulberry Street, and a building 
identified as the Episcopal Church, at the intersection of Market Street and Mulberry Street.
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Figure 9: 1867 F.W. Beers. Village of Rhinebeck, Atlas of the County of Dutchess, N.Y. (Source: David 
Rumsey Cartography Associates) Scale: 1”=335’.

The next consulted for this report is the 1867 Atlas of Dutchess County, New York, Village of Rhinebeck 
map surveyed by Beers. This map shows Schoolhouse number 5 is within the Project Parcel. Two structures 
owned by E.M. Smith are located to the west and southwest of the school. Mrs. Miller owned the vacant lot 
to the north of the school. 
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Figure 10: 1886 Sanborn Fire Insurance Map. Village of Rhinebeck N.Y. Scale: 1”=112’. (Source: Library 
of Congress) Scale: 1”=112’

The 1886 Sanborn Fire Insurance Map shows the Union School in the northern portion of the Project Parcel. 
The two-story brick building is shown with a wooden cupola on the northern side of the roof. Two wood
framed residential buildings are shown in the southern and southwestern portions of the Project Parcel. The 
school is cruciform shape with the main entrance on the northern side of the building. 
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Figure 11: 1890  L.R. Burleigh. Birds Eye View of the Village of Rhinebeck N.Y. (Source: Library of 
Congress) Scale: 1”=75’.

The 1890 L.R. Burleigh Birds Eye View of the Village of Rhinebeck. The schoolhouse is shown within the 
northern and central portion of the Parcel, with residential structures to the south and west. The residential 
structures front along South Street. The school is shown as a two story building, with a wooden cupola on 
the northern side of the roof. The lawn areas to the south are shown as containing decorative trees. 
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Figure 12: 1905 Sanborn Fire Insurance Map. Village of Rhinebeck N.Y. (Source: Library of Congress)
Scale: 1”=125’.

By 1905 the school has been altered, with an addition on the southern side of the existing building. The 
addition is shown as constructed of brick, without the decorative wood cornice of the earlier structure. The 
Parcel also contains two residential buildings that have wooden shed located to the north of the building. 
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Figure 13: 1912 Sanborn Fire Insurance Map. Village of Rhinebeck N.Y. (Source: Library of Congress)
Scale: 1”=1245’.

By 1912 an addition has been constructed on the northern side of the original school structure. The 1868 
structures has been incorporated into the larger brick high school building. To the south and southwest, the 
residential structures are shown on their own lots. The school is two stories in height, and is identified as being 
fully electric with a furnace and hot water plant. 
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Figure 14: 1940 Aerial image. Village f Rhinebeck, Dutchess County. (Source: Dutchess County Parcel 
Access) Scale: 1”=130’.

The 1940 aerial image indicates that dramatic changes have taken place to the school building and surrounding 
property. The structures shown consists of the circa 1905 addition, with a new addition (c. 1921) located on 
its western side. A newspaper article identifies three additions, the 1903, 1912 and a 1921. The northern 
portion of the parcel has been graded and leveled, likely the result of the burned portions of the building being 
removed. The residential structure in the southwestern corner of the Parcel is still present. Due to the 
vegetation and tree cover, is unclear if the second residential building is still present. 
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Figure 15: 1955 Aerial image. Village of Rhinebeck, Dutchess County. (Source: Dutchess County Parcel 
Access) Scale: 1”=120’.

The 1955 aerial image indicates shows that a small addition has been constructed on the northern side of the 
building. The residential structures in the southern and southwestern portions of the Parcel have been 
removed, and the area graded as lawn. 
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Figure 16: 1970 Aerial image. Village of Rhinebeck, Dutchess County. (Source: Dutchess County Parcel 
Access) Scale: 1”=115’.

The 1970 aerial image shows that there have been few changes to the parcel. The southern side of the building 
appears to be gravel or recently graded.
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Figure 17: 2004 Aerial image. Village of Rhinebeck, Dutchess County. (Source: Dutchess County Parcel 
Access) Scale: 1”=135’.

The 2004 aerial image shows that the southern portion of the Parcel is covered with asphalt, and utilized as a 
parking lot. A playground has been constructed on the western side of the building. 



DUTCHESS SHEPHERD BULKELEY SCHOOL PROJECT, DUTCHESS COUNTY, NEW YORK | 25 

Photo 5: The northern side of the building is constructed of cinderblock, and painted red. View to the 
south.  
 

Photo 6: Access points on the eastern side of the building are below grade. View to the south.  
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Photo 7: View to the south from the northern boundary of the Project Parcel.  

 

Photo 8: The northern portion of the parcel consists of mown lawns. View to the north.  
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F.  NATIONAL REGISTER ELIGIBLE/LISTED SITES 

The OPRHP files were reviewed to identify structures on or in the vicinity of the Project APE that have 
been listed on the National Register of Historic Places (NRL) or identified as National Register Eligible. The 
Project Parcel is located within the boundaries of the Rhinebeck Village Historic District and adjacent to the 
Hudson River Historic District and the Village of Rhinebeck Historic District Boundary Increase. 

The Project Parcel, contains the Bulkely Schoolhouse, which contributes to the to the Rhinebeck Village 
Historic District Boundary Increase. The Hudson River Historic District and the Rhinebeck Village historic 
District are located within a one-half mile radius of the Proejct Parcel.   Five individually listed properties are 
located within a one-half mile radius of the Project Parcel. These properties which include the Benner House, 
the Rhinebeck Post Office, the Astor Home for Children, the Henry Delamater House, and Grasmere will 
not be directly impacted by the proposed project 

G. ASSESSMENT OF SENSITIVITY FOR CULTURAL RESOURCES 

PRECONTACT SENSITIVITY 

Precontact period archaeological sensitivity of an area is based primarily on proximity to previously 
documented precontact archaeological sites, known precontact resources, and physiographic characteristics 
such as topography and proximity to fresh water. Precontact resources have been located within Rhinebeck 
and along the Landsman Kill. The project’s location, near sources of fresh water, along with the presence of 
level terrain within the Project Parcel, makes this landscape sensitive for precontact cultural resources. this 
potential has been eliminated due to the successive episodes of construction and demolition, along with 
grading of soils that have occurred within the boundaries of the parcel.  

HISTORIC SENSITIVITY 

The Project Parcel has held a school since the 1860s, and the southern portion has been occupied by residential 
structures through the late nineteenth and early twentieth century. In the mid-nineteenth century a church 
was located in the northern portion of the Parcel, that was removed by the mid-late nineteenth century. This 
northern area has been disturbed through the construction and removal of a school addition and the original 
school building. The southern portion of the parcel, outside the area of the asphalt covered parking area 
retained the potential to contain historic resources.  

H. SUMMARY AND RECOMMENDATIONS 

The environmental conditions present within and adjacent to the Project Parcel indicate that the area is 
sensitive for historic cultural resources. It is therefore recommended that a Phase 1B Archaeological Field 
Reconnaissance Survey be undertaken on those undisturbed areas within the Project Parcel that will be 
impacted by the proposed Dutchess Shepherd Bulkeley Schoolhouse Project. 
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PHASE 1B ARCHAEOLOGICAL FIELD RECONNAISSANCE SURVEY  

I. ARCHAEOLOGICAL SURVEY METHODOLOGY 

Results of the Phase 1A confirmed that the Project Parcel is located in an area of historic activity. Phase 1B 
field investigations took place on March 7, 2023 under the supervision of Franco Zani Jr and Beth Selig, MA, 
RPA.  

Areas selected for subsurface testing were identified during an intensive walkover inspection which evaluated 
the landscape to determine areas of prior disturbance, slope in excess of 12% grade, saturated or wet soils, and 
documented evidence of former land usage. Shovel tests were excavated at intervals of 50’ (15 m) along 
transects conforming to the land surface and the boundaries of the Project Parcel. The locations of the tests 
and disturbed areas were recorded on a scaled map that shows surveyed borders and has the locations of the 
various structures or features identified (Field Reconnaissance Map).  

Shovel tests (ST’s) approximately 45 cm in diameter were spaced 50 feet apart and excavated at least 10 cm 
into sterile subsoil, unless impeded by rocks or other obstructions. This subsurface testing strategy was 
employed in areas of undisturbed soils and areas that did not contains surface water. All excavated soils were 
screened through 0.25-inch hardware cloth. Shovel test profiles were recorded on standard field forms which 
included stratigraphic depths, Munsell soil color, texture and inclusions, disturbances and artifacts (Appendix 
B). The presence of clearly modern materials, such as plastic fragments, modern bottle glass fragments, or 
twentieth-century architectural materials was noted on field forms, but HCS does not generally collect these 
materials for analysis or inclusion in the artifact assemblage. If any cultural material was recovered, these finds 
would be bagged and labeled with standard project provenience information. Following completion of 
archaeological fieldwork, all recovered materials would be washed, identified, inventoried, and re-bagged in 
labeled clean 4-mil archival quality plastic bags. All cultural material collected would be identified and 
described based on material type and standard descriptive characteristics and included in an artifact inventory.  

J.  ARCHAEOLOGICAL SURVEY RESULTS 

Initially the field methodology included the completion of five (5) transects each containing a various number 
of shovel tests. However, given the amount of disturbance identified at the ground surface, and the asphalt 
parking area a number of tests were not completed. 

Testing began in the north of the Project Parcel, near the corner of Mulberry and East Market Street. This 
area, consisting of Transects 1 and 2, was previously cleared and contains a packed gravel road, leach field, 
and large lawn area. The 1940’s aerial (figure x) shows that the ground surface has been graded. Soils in this 
area consisted of brown gravelly silt loams or gravelly loam overlaying a dark yellowish brown gravelly silt 
loam. Near the schoolhouse, an intermediate layer of dark brown gravelly loam was found under the brown 
gravelly silt loam and overlying a yellowish brown clay with packed gravel. Plastic, brick fragments, coal, coal 
slag and window glass fragments were recovered and discarded. 

Transect 3 was behind the school, in an area that was heavily disturbed with buried utilities. Only a single 
shovel test was done here, finding a brown sandy loam overlaying a very dark grayish brown sandy clay loam 
with dense gravel overlaying a dark yellowish brown coarse sand and gravel. 
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Transects 4 and 5 were in the western and southern portions of the Project Parcel. These areas have been 
disturbed by buried utilities and the construction of a playground and parking lot. Soils here were mixed, with 
soils consisting of dark brown sandy clay loam with gravel, very dark brown gravelly silty clay loam, dark 
brown coarse sand and gravel, dark brown gravelly silty clay loam, mixed brown and dark yellowish brown 
gravelly silt loam or mixed dark brown and dark yellowish brown gravelly sandy loam overlaying dark 
yellowish brown clay loam with gravel, sandy clay with gravel packed gravel and clay or gravelly clay or a 
dark grayish brown coarse sand and gravel. Transect 4 shovel test 13, and transect 5 shovel test 16 encountered 
a large ash layer. Metal, nails, coal, coal slag, slag, brick fragments and window glass were recovered from this 
layer and discarded in the field. Portions of the school burned in 1939, and it is unclear if the existing dwellings 
on the lot burned at the same time. The ash layer which contained various type of burned and rusted metal, 
may be the result of building removal and landscape improvements in the wake of the fire. 

K. SUMMARY AND RECOMMENDATIONS 

In March of 2023, Hudson Cultural Services (HCS) completed a Phase 1A Literature Search and Sensitivity 
Assessment and Phase 1B Archaeological Field Reconnaissance Survey of the proposed Dutchess Shepherd 
Bulkeley Schoolhouse Project in the Village of Rhinebeck, Dutchess County, New York. The survey 
evaluated the portions of the parcel to be disturbed. The Project Parcel of Potential Effect (APE) includes 
±1.44 acres (0.58 hectares) of urban landscape. Fifteen (15) shovel tests were completed within the boundaries 
of the Project Parcel. Coal, ash, coal slag, brick fragments, slag, metal, window glass, plastic and nails were 
found and discarded. The soil profile within the parcel indicates that disturbance has taken place due to the 
construction and demolition of portions of the school building and the removal of the residential structures 
in the southern portion of the Parcel.  

It is the recommendation of Hudson Cultural Services that no further archaeological investigation is 
warranted.  

These recommendations are subject to concurrence by the New York State Office of Parks, Recreation and 
Historic Preservation.  
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Photo 9: Transects 1 and 2 began near East Market Street. View to the west. 

 

Photo 10: The landscape on the southern side of the school building is covered with asphalt. View to the 
north.   
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Photo 11: View to the southeast from the western side of the school building.   

 

Photo 12: A shed is located in the northwestern portion of the Project Parcel. View to the north, of the 
location of TR 5.  
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Photo 13: Stormwater drains are located in the parking area, in the southern portion of the Parcel. View to 
the west.   

 

Photo 14: Deep tests, completed by the owner for proposed septic systems show extensive disturbance and 
building debris to the north of the school building.   
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APPENDIX A: SHOVEL TEST RECORDS 
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Depth 
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Munsell Soil Description Cultural Material
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