CITY OF PORTLAND, MAINE
SITE PLAN REVIEW
Processing Form

Applicant Date
Mailing Address Address of Proposed Site

Proposed Use of Site Site Identifier(s) from Assessors Maps
Acreage of Site / Ground Floor Coverage Zoning of Proposed Site

Site Location Review (DEP) Required: ( ) Yes ( ) No Proposed Number of Floors
Board of Appeals Action Required: ( )Yes ( ) No Total Floor Area

Planning Board Action Required: ( )Yes ( ) No

Other Comments:

Date Dept. Review Due:

PLANNING DEPARTMENT REVIEW

(Date Received)

[0 Major Development — Requires Planning Board Approval: Review Initiated

‘0 Minor Development — Staff Review Below
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(Attach Separate Sheet if Necessary)

SIGNATURE OF REVIEWING STAFF/DATE
PLANNING DEPARTMENT COPY



TO:

FROM:

DATE:

SUBJECT :

CITY OF PORTLAND, MAINE
MEMORANDUM
Chairman and Members of the Planning Board
Caroline Woodwell, Planner
May 12, 1987

C&A Associates Sidewalk Waiver

[\
Y Ui
e
Rt
Tfy\

C&A Associates of South Portland is requesting a sidewalk waiver for an
office building for Excess Insurance Underwriters, Inc. on outer Congress
Street. C&A Associates went through an administrative site plan review in

February.

The plan is attached.

The building is on 1.9 acres in the I-1 zone, across from Hutchins Drive.
Building area is 9,600 square feet and there is parking for 32 cars.
Drainage flows into two detention areas before being piped to a swale along
reet. The sewer connection is made to an existing line on the

Congress St
eastern sid

e of the property.

The applicant and other developers are widening Congress Street in that area

to match improvements being made by the City.

Because of the uncertainty

about the City”s plan for improving Congress Street, Mr. William Bray, the

City”s Traffic Engineer, has no objection to the sidewalk waiver.

is attached

Attachments
eg

His memo



CITY OF PORTLAND, MAINE
MEMORANDUM

TO: Caroline Woodwell, Planner
FROM: William Bray, Traffic Engineer
DATE: May 4, 1987

SUBJECT: C&A Sidewalk Waiver

I do not oppose a sidewalk waiver for C&A Associates on outer Congress
Street., This is an industrial area and there is not much pedestrian
traffic.

Due to uncertainties of future improvements it would be foolhearted to
construct a sidewalk here.
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CITY OF PORTLAND

JOSEPH E. GRAY, "JR.
DIRECTOR OF PLANNING
AND URBAN DEVELOPMENT

November 6, 1987

Dean Barbalias

Excess Insurance Company
2326 Congress Street
Portland, Maine 04103

Dear Mr. Barbalias:

This letter is to confirm the revision to the approved site plan of the
Excess Insurance Company project located at 2326-2340 Congress Street. The
approved revision includes the relocation of the driveway approximately 70
feet westerly of the existing drive, which will be closed off. The revised
plan has been reviewed and approved by the project review staff including
representatives of the Planning, Public Works, Building Inspections, Fire
and Parks Departments, with the condition that four (4) oak trees (2 1/2" -
3" caliper) be located along the landscaped buffer strip in the area of the
closed off driveway in order to screen the parking lot.

If you have any questions regarding the conditinal approval please contact
the planning staff at 775-5451, extension 266.

Sincerely,

Joseph E. Gray, Jr.
Director of Planning and Urban Development

KC/eg

cc: Alexander Jaegerman, Chief Planner
tKathleen A. Conner, Senior Planner
David Klenk, Planner
Robert Roy, Planning Engineer
P. Samuel Hoffses, Chief Building Inspector
Carmela Barton, City Arborist
Lt. James Collins, Fire Department
Natalie Burns, Associate Corporation Counsel

389 CONGRESS STREET ® PORTLAND, MAINE 04101 ® TELEPHONE (207) 775-5451



CITY OF PORTLAND

DEPARTMENT OF PLANNING & URBAN DEVELOPMENT
 INSPECTION SERVICES DIVISION

February 18, 1987

RE: 2326-2340 Congress Street

C&A Associates
20 Atlantic Place
South Portland, Maine 04106

»

Dear Sir:

Your application to construct a 9600 square foot building has been reviewed
and a building permit is herewith issued subject to the following
requirements:

Site Plan Review Requirements

Inspection Services  Approved with condition:
One loading bay 14° X 507 is required for this building. The bay
shown on the plot plan is 12 X 34”7 in size. Section 14-352 of the
Zoning Ordinance. W. J. Turner 2/17/87

Fire Department Approved F. F. John Dobkowski 2/17/87
Planning  Approved with conditions:

1. Sidewalk to extend the length of the property on Congress unless
waived by the Board;

2. Zuni Crab Apple to be 2-2 1/2"; and,

4, Sea Green Juniper to be 2-2 1/2". Ms. Caroline Woodwell

Public Works Approved with Conditions

l. Street widening along Congress Street shall be done in accordance
with City specifications on road construction;

2. Curb and sidewalk shall be installed as per City standards; and,

3. A sewer connection permit shall be obtained prior to connection into

the existing sewer manhole. Mr. Robert J. Roy 2/10/87
Building and Fire Code Requirements

1. All lot lines shall be clearly marked before calling for a foundation
inspection;

2. All concrete and the earth below the foundation shall be protected
from freezing;

3. Vertical opening to be protected as per N.F.P.A. 101 26-31;

4, Manual fire alarm to be provided as per N.F.P.A. 101-7-6.2.1;

389 CONGRESS STREET ® PORTLAND, MAINE 04101 ® TELEPHONE (207) 775-5451



TO:

FROM:

SUBJECT:

™
CITY OF PORTLAND, MAINE |
MEMORANDUM b
L
Ao
Rick Knowland, Planning pate: 10/27/87

Patrick Welch, Enginee/r/i\;;[b/'
4

Entrance — Executone Building

Attached is a copy of the plan for the proposed new entrance to the
Executone Building on outer Congress Street.

It is necessary to relocate this entrance because of a grade problem
created by the widening of Congress Street at the existing entrance.

PW/na

pc: Thomas H. Eaton, City Engineer
William J. Bray, Traffic Engineer
William S. Boothby, Principal Engineer



CITY OF PORTLAND, MAINE
MEMORANDUM

TO: Patrick Welch, Engineering

- o)
FROM: <Kathleen A. Conner, Senior Planner VL\(;/
DATE: October 29, 1987

SUBJECT: Excess Insurance Underwriters Building--Site Plan Revision

Staff has reviewed the proposed driveway relocation for the Excess Insurance
Building located at 2326-2340 Congress Street and finds the new driveway
location acceptable. The lower proposed grade of approximately 6% is
preferable to the 20% grade of the existing drive now that Congress Street
is being widened. Please note that the approved site plan indicated a 8%-9%
grade for the driveway and it is likely, given the 15%-207 grade, that it
was not built as approved.

Excess Insurance must provide four (4) infill oak trees (2 1/2" - 3"
caliper) at the old driveway location to screen the parking lot and fill in
the new gap in the screening along the frontage of the property.

As we discussed, the City removed many of the trees along the Congress
Street right-of-way for the street widening for the slip lane. If possible,
the City should replace trees along the Excess Insurance Company frontage if
there are any gaps in addition to the one that Excess Insurance is
responsible for as noted above.

/eg

cc: Alexander Jaegerman, Chief Planner
Thomas Eaton, City Engineer
William Bray, Traffic Engineer
William Boothby, Principal Engineer
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Excess Onsurance '-umluwtilzu, Thne.
P.O. Box 1518, Poutland, Maine 0g104-1518

SPECIAL
RIK speciaLisTs

Michael S. Oanms
Preaident

March 23, 1987

Mr. Joseph E. Gray
Portland City Hall

389 Congress Street 24 \ﬁﬁb
Room 211 ‘ i (¥ \
Portland, Maine 04101 x\{\w ' oA
Reference: C & A PROPERTIES /////’ *‘}f{niﬂ‘

Dear Sir:

VAV

LN

/

We hereby request a form for the waiver of sidewalks on the
C & A Office Porperty at 2326 through 2340 Congress Street,

Portland, Maine.

We wish to have this waiver presented on the Planning
Board's agenda no later than May 1, 1987 as occupancy is
anticipated for June 1, 1987.

Please advise if you have any questions regarding this
matter.

Very truly yours,

{ f/ — ‘Jc; A .
AN T - e ? r'r;f;_f./
Michael S. Adams Dennis O'Connell
C & A PROPERTIES O'CONNELL CONSTRUCTION

cc: Alex Jaegerman /1’1L*' ‘:L‘

Portland City Hall

ATP/pac

(z07) 775-0136 Telex: 94-4341
Wats 1-800-343-3400 in Maine 1-800-492-0646

Correspondent, Llopds of London

0

MEMBER
AMERICAN ASSOCIATION OF
MANAGING GENERAL AGENTS



HUTCHINS

1000 CONGRESS STREET
P.0. BOX 8358
PORTLAND, MAINE 04104-8358
Telephone: 774-2621

January 26, 1987

To Whom it May Concern:

Being the present owner of an existing private sewer
line which crosses Congress Street and connects to the
public sewer line at Stroudwater Estates, C & A Properties
has my permission to connect to the sewer for their building
to be constructed on the property designated as 237-A-10 ,
Congress Street 2326-2340 on the City of Portland Tax Map.

Q 7). ; 8 ~ o 3 -

/-')\ff;iumljg:f_; ) [)///7 7" r/I_,rum],.“ Tia P=C ¥ -_( (Fj
Georgé M. Hutchins decy=ad 1%
Stroudwater Estates

Yy



February 5, 1987

Hill-Nemmers and Associates
424 Fore Street
Portland, ME 04101

Dear Bill,

I am writing to pass along some staff concerns about the Excess Insurance
site on outer Congress Street. The plan has been reviewed by Bill Bray,
City Traffic Engineer, and Bob Roy in Public Works.

Mr. Bray has several comments:

Pavement along Congress Street should be widened to match the width
of Congress at the Hutchins Street intersection. Minor tree
trimming and removal may be required after the driveway is graded.

Pavement to be tapered back to existing edge of pavement at the east
side of property, using an 8 to 1 taper. Transition not to be
curbed.

Congress Street to be overlaid to centerline of street with a
minimum of 1 1/2" overlay.

Mr. Roy's comments:

contours and site grading elevations must be referenced to mean sea
level te—mean sea-level datum,

Detention basins shall be designed in accordance with city standards
and also include

a) invert elevation of outlet pipes.
b) elevation of spillways
Indicate size, invert elevation and type of material for driveway
culvert.
‘V%\\\L(\n% \ - b
Need additional catch basin in driveway. -

Drainlines from catch basins shall be adequately sized. 4" is
unacceptable,

a) Show catch basin invert elevations, pipe sizes and slopes.

Size and location of water service,

- Documentation of right to connect into private sewer.



- Invert elevations at existing sewer manhole. Note sewer service
size and slope. Need clean out at angle in line.

- Radius of curb at driveway?

- Erosion control measures are inadequate.
He P A a7
X suggest applicant refer to Maine Environmental Quality Handbook and
Greater Portland Council of Governments Stormwater Management Manual to
outline use of 1) haybales or silt fencing 2)construction and stabilization
of detention basins 3) stock piling of topsoil 4) schedule of revegetation
and/or seeding of site after construction.

There are quite a few comments here. If you have questions or would like to

schedule another meeting, please give me a call.

Sincerely,

Caroline Woodwell
Planner

CW/sc



Hill
Nemmers
and Associates

“ Architects - Planners

January 13, 1987

APPLICATION TO THE PORTLAND PLANNING BOARD
FOR: MINOR DEVELOPMENT, SITE PLAN APPROVAL

PROJECT: EXCESS INSURANCE UNDERWRITERS, INC. BUILDING
OUTER" CONGRESS STREET
PORTLAND, MAINE

APPLICANT: EXCESS INSURANCE UNDERWRITERS, INC.
20 ATLANTIC PLACE
SOUTH PORTLAND, MAINE
ATTN: MIKE ADAMS, PRES. 775-0136

AGENT FOR APPLICANT: HILL-NEMMERS AND ASSOCIATES, ARCHITECTS & PLANNERS
424 FORE STREET
PORTLAND, MAINE
ATTN: WILLIAM E. NEMMERS, ATIA

REFERENCE SECTION 14-526, FINAL SITE PLAN

ITEM (c.1) Enclosed with this application please find six copies of the
Site Plan (dated 12-8-86) and the Planting Plan (dated 12-18-86)
These plans contain all information required on items "a" through
"f" under item "c.1"

Enclosed also find three copies of the stamped topographic survey
of "George Hutchins Property" dated June 1985 prepared by Earl
Stewart Engineering.

ITEM (c.2) WRITTEN STATEMENT

2.a. Description of proposed uses: The site will be used to
construct a one story office building. The building will be
about 75% office and 257 dead storage areas. There will be
32 parking spaces and a loading dock.

2.b. Area Descriptions: The area of the site is approximately 1.9 acres
The floor area of the building is 9,600 S.F.
Ground coverage of building is 9,600 S.F.
Paved surfaces are approximately 13,300 S.F.

COMMENTS WITH RESPECT TO SECTION 14.527 - STANDARDS

1. All parking will have easy access to Congress Street through a
single driveway. There is good visibilaty in both directions, and
the drive is not opposite another drive or road.
O COZY HARBOR WEST SOUTHPORT, MAINE 04576 207 633-3683
O 424 FORE STREET PORTLAND, MAINE 04101 207 774 -3683



January 13, 1987
APPLICATION FOR EXCESS INSURANCE UNDERWRITERS BUILDING

Page 2
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The building is one story as are most of its existing neighbors
and the building and parking areas are comparable to the neigh-
boring sites. The function of the building is similar to its
neighbors. Only toilet room wastes will be generated by the
project and should have no impact on the city sewer system.

A large portion of the existing tree growth at the front of the
site has been retained. 1In areas where clearing was necessary
trees and landscaping have been used to ease the transition
between building and site.

The drainage aspects of the project have been addressed in the
rain water runoff analysis submitted earlier to the Planning

Board.

Since the parking and the building are protected from the street
by the buffer of existing trees, no lighting of these structures
will be a hazard to traffic. A LIGHTED SIGN, LOCATED UNDER THE
trees to the left of the driveway and two low lights will mark
the entry.

The applicant is an insurance business currently in business and
in good standing in the community. The proposed building will
not be a speculative venture but will house the existing
insurance business.

The building is accessable to emergency equipment on three sides
by virtue of paved parking on the East and South, and Congress
Street within 80 feet to the North. The cleared right-of-way
for the Portland Water District is on the West and can also be
utilized as an access.

No changes in essential items

Not applicable.

| LN
WEQQQQEEEAHQZ;ALIS, ATA

Partner: Hill-Nemmers and Associates Architects and Planners
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DRAIHMAGS MATNTENAMCE AGRERNENT
1 CONIIDRERATEN OF _ Sije approval granted by the

City of Portland to a plan entitled % 4

erties - Revised Site Plan , datad December 8, 1986 , 198
and filed with the City of Portland, Department of Planning and
Urhan Nevelopment, 1389 Congress Street, Portland, Maine, * and
pursuant to a condition thereof, peﬂg'es A Partnﬂﬁﬁﬂig_-.:.
with a place of bhusiness at 20 Atlantic Place, o9. ort land, Tlaine F
the owner of khe subject premises, does hereby agree, for itself,
its successors and assigns (the "Owner"), as follows:

That it will, at its own cost and expense and at all times in
perpetuity, maintain in good repair and In proper working order
the surface water drainage system as shown on said plan, includlng
but not limited to the detention basln or basins and the outlet
ar outlets therefrom, For the beneFit of the said City of Portland,
all persons in lawful possession of sald premises and abutters
tharekn; further, that the said City of Portland, said persons
in lawful possession and sald abutters, or any of them, may enforce
this Aqreement by an action at law or in equity in any court of
competent jurisdiction; further, that after giving the ‘wner
writken notice and a rrasonahle tlme to p2rform, the said Cley
of Portland may, by its authorized agents or representatives,
enter upon said premises or any portion khereof for the purpose
of performing the aforementioned maintenance of sald surface water
Adrainage system in the event of any failure or neglect thereof,
Lpn cost and expense thereof to be reimbursed in full to the said
City of Portland, by the Owner upon demand.

Tinis Agreement shall not confer upon the said City of Portland
or any other person the right to utilize sald surface water
drainage system for public use or For the development of any other
property, znd the Owner shall bear no Ffinancial responsihility
by virtue ol this Agreement for enlarging the capacity of said
service water drainage system For any reason whatsoever.

?his Agreement shall bind the undersigned only so long as |t
retains any interest in said premises, and shall run with the
land and he binding upon its successors and assigns as thelr
interests may Crom time to time appear.

A

Dated at Portland, Maine this /2" day of\yphticr” , 1987

Archips £ S ADALS
=

-4 |

tts AT A AT,
FEATE OF NI
CUMBERLAND, s5. - £ g p2 0 YOBLS

& oA
Personally appearerd the above-named /£ oLl 3. ﬁaﬁﬂnw‘;//
ofc p 0 Frrpedites _, and achnowledged
the foregoing instrument to be his’free act and deed in his sald
capacity, and the Lree act and deed of said e futtr— .

Refore me,

et _///‘4/4/%/ ‘
fidtary publlic/Attorney ak mav

26/ c /7 Fontt
. ‘/g,,;-/»c/

Print name:

ot At sge S50 e i

2/2/77




Excess Insurance Underwriters
Portland, Maine
Run Off Calculations

11-26-86
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Worksheet 2: Runoff curve number and runoff

Project _[Xc€sS IN< .fEx e uTonE BLI>G By DM

Date /o-Z94-5¢

Location

3T. Portiamne Mg,

Circle one: Developed

Checked 3P Date //-7(-8¢,

|87 AcrE CDMME‘EC;A( OFFice BLbg

l. Runoff curve number (CN)

Soil name Cover description 1/ Area Product
and CN = of

hydrologic (cover type, treatment, and - - = CN x area
group hydrologic condition; o~ | | [ﬂacges

SeE skeTH percent impervious; of O N 0Onmi

unconnected/connected impervious Al wl 02

(appendix A) area ratio) o] W, -

E—LMV\JDOD PDOE COMJ":.\:(']’J'DN
EMB CC) Li¢HTLY woonep éézhss.t_‘:b Rb Ol .86
BeELGrARE Reaviey Woomer )

B4 (BD | biehTLY Gzpssgns Faz 60 |.00 60.00
HoLei < HeaviLy Woomeps

Hri3 CC/DS LichTLy Grascer F At 76 25 26.60
Horii< Heaviey Woob et

C .

Herc ( /DE LIGHT‘LY GRAsSSED FAre 7b Sl 38. 76
1/ Use only one CN source per line. Totals = ‘87 126,22
ON (weighteq) = ~2t8Lproduct 1262z .. . [.3

total area B ——
2.  Runoff
Storm #1 Storm #2 Storm #3
Frequency R O 2 3 Z- (A
Rainfall, P (24-hour) F/.G.BE"BG.. in 3 >
Runoff, Q “teseecssaessanessnsssannessss 1D ‘63 /-88
(Use P and CN with table 2-1, fig. 2-1,

or eqs. 2-3 and 2-4,)

(210-VI-TR-55, Second Ed., June 1986)




Project

Worksheet 2: Runoff curve number and runoff

Exce<s ,US, NS EXxer Ton s EUrByDM

Location IMZEETZ [ AN CDW\JTY-

Circle one: Present

Date jo-74-2¢

Checked \¢  pare I/-16-96

L.B7 ARG [T Comp. Bus), RLbg .

l. Runoff curve number (CN)
Soil name Cover description 1/ “Area Product
and CN = of
hydrologic (cover'type, CLreatment, and e ol CN x area
group hydrologic condition; ~ ﬁacges
percent impervious; al P M0One
unconnected/connected impervious 3 & o0|0%

(appendix A) area ratio) L4 )

Elmwoor | Poor Comnrmir, o, Li1GtTLy.

(> WeerE® £ Grassep A .0} Bb6
BELEGRARE| Pavi vG Parkine Lo
5 . r <
(B>  [P2TAEm. mpecving < |og 22 | 28,7
B BLBG Roeor 279 AREA
LAwnrn Goors Cornes /e ry
' ' A 3D | 2299
Haliba s PAvirnes PaEints Lor .
(C/D )HfB CONNECTE IS ])b/. ) B .04 2. a2
Heav.rf_y Woomer
L"GHTAY G RAss e a2 ¢ -2) 23.58

HD LL;S Heeav, L.y \/\/DODED.

P-c &/ Licnrzy Geas<cr Frir |76 -5) 38 .1¢
RYARNTION only one CN source per line, Totals = ). <7 /5. 67
CN (weighred) = total product n’So'éa FO.57 Use CN = %)

total area 1% ————y
2.  Runoff
Storm #1 Storm f#2 Storm #3
Frequency o-o---.---n---o----o--ol.--.-l yr Z- Z‘S
Rainfall, P (24=hour) _';'C.I.é‘.-—_i.%?.,__E:C?“” in 2 5
‘{Unoff, Q onu-u-o.-clo---n-oclt-nr.-.l.o in /"2) 5‘ So
(Use P and CN with table 2-1, fig,

or eqs. 2-3 and 2-4,)

2-1,

(210-VI'TR-55, Second Fd., June 1986)







CUMBERLAND  COUNTY, MAINE — SHEEl NUMBER 81
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Appendix A: Hydrologic soil groups

Soils are classified into hydrologic soil groups
(HSG’s) to indicate the minimum rate of infiltration
obtained for bare soil after prolonged wetting, The
HSG’s, which are A, B, C, and D, ure one element
used in determining runoff curve numbers (sce
chapter 2). For the convenience of TR-55 users,
exhibit A-1 lists the HSG classification of United
States soils.

The infiltration rate is the rate al which water
enters the soil at the soil swface. It s controlled by
surface conditions. HSG also indicates the
Lransmission rate—the rate al which the water
moves:within the soil. This rate is controlled by the
soll profile. Approximate numerical ranges for
transmission rates shown in the HSGQ definitions
were first published by Musgrave (USDA 1955). The
four proups are defined by SCS soil scientists us
follows:

Group A soils have low runoff potential und high
infiltration rates even when thoroughly wetted. They
consist chiefly of deep, well to excessively drained
sands or pravels and have a high rate of water
transmission (greater than 0.30 in/hr).

Group B soils have moderate infiltration rates when
thoroughly wetted and consist chiefly of moderately
deep to deep, moderately well to well drained soils
with moderately fine to moderately coarse textures.
These soils have a moderate rate of water
transmission (0.15-0.30 in/hr).

Group C soils have low infiltration rates when
thoroughly wetted and consist chiefly of soils with a
layer that impedes downward movement of water
and svils with moderately fine o fine texture. These
soils have a low rate of water Lransmission (0.05-0.15
in/hr).

Group D soils have high runoff potential. They have
very low infiltration rates when thoroughly wetted
and consist chiefly of clay soils with a high swelling
potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious
material. These soils have a very low rate of water
transmission (0-0.05 in/hr).

(210-VI-TR-55, Second Fid., June 19806)

In exhibit A-1, some of the listed soils have an added
modifier; for example, “Abrazo, gravelly,” This
refers to a gravelly phase of the Abrazo series that
is found in SCS soil map legends.

Disturbed soil profiles

As a result of urbanization, the soil profile may be
considerably altered and the listed group
classification may no longer apply. In these
circumstances, use the following to determine HSG
according Lo the texture of the new surface soil,
provided that significant compuction has not occurred
(Brakensiek und Rawls 1983):

HSG  Soil textures

A Sund, loamy sund, or sandy loam

B Silt loam or loam

C Sandy clay loam

D Clay loam, silty clay loam, sandy clay, silty

clay, or clay
Drainage and group D soils

Some soils in the list are in group D because of a
high water table that ereates u drainage problem.
Once these soils are celfectively drained, they ure
placed in a different group. Ior example, Ackerman
soil is classified as A/D. This indicates that the
drained Ackerman soil is in group A and the
undrained soil is in group D,

Al



NOTES

Exhibit A-1, continued: Hydrologic soil groups for United States soils
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BALDFIELD
BALDHILL
BALDMOUNTAIN
BALDOCK
BALDOCKs GRAVELLY
SUBSTRATUM.
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BALDDCK,»
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GALE., WET
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EARDLEY
BARELA
BARF IELD
BARFUSS
BARGE
BARGER
BARID
BAR] SHHMAN
BARKCAMP
BARKELEW
BARKERVILLE
BARKLEY
BARKCGF
BARLEYF IELD
BARL ING
HARLOW
UDARNABE
BAHNARD
BARNLLLCREEK
HARNES
BARNESTON
BARNESTON
NONGHAVELLY
BARNEY
BARNHARDTY
BARNMODT
BARNSDALL
BARNSTABLE
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BARRE
DARRETT
BARRIER
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BAHSHAAD
LAHT
BART INE
BARTLE
BARTLEY
BARTO
BARTOME
BAKHTON
BARTUNFLAT
BARVON
BARX
BASCAL
HASCC
BASCOM
BASCOVY
BASEHOR
bASH
UASHAW
BASHER
BASILE
HASIN
BASINGER
BASINGER,
DEPHESS IONAL
BASINGER,
BASKET
BASSEL
BASSETT
BASSFIELD
BASTIAN
BASTON
BASTROP
BASTSIL
BATA
BATAN
BATAVIA
BATE MAN
UATFS

WET

FLOODED
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BATESON
BATESVILLE
BATH
BATTERSON
BATTLE CREEK
EATTLEMENT
BATZA
BAUDETTE
BAUER
BAUMAN
BAUMGARD
BAUSCHER
BauX
BAUXSON
BAXENDALE
BAXTER
BAXTERVILLE
BAYAHON
BAYARD
BAYHBORO
BAYERTON
BAYFIELD
GAYF IELD s
HAYHORSE
BAYLIS
HAYHE ADE
bavyou
UAYDUDAN
BAYShORE
BAYSHORE »
HODERATELY WET
HAYS IDE
BAYTOWN
BAYUCDS
HAYV I
BAYVIEW
EAYwDOD
BAZETTE
BAZILE
BEACH
BEAD
EEADLE
HEAL AND
BEALES
BEAM
LEAMTON
HEANBLODSSOM
BEANFLAT
BEANLAKE
BEAND
HEAR BASIN
BEAR CHREEK
BEAR LAKE
HEAR PRAIRIE
BEARDALL
HEARDEN
BEARDELEY
BEARDSTOWN
BEARGULCH
HEARMOUTH
BEARPAW
EEARSKIN
BEARSPRING
HEARTHAP
EEARVILLE
BEARWALLOW
EEASLEY
HEASON
BEATRICE
BEAUCODUP
HEAUFORD
HEAUGHTON
EEAUHONT
BEAUREGARD
BEAUSITE
BEAUVAIS
BEAVERCREEK
BEAVERDAM
BEAVERELL

WET

INDICATES THE NRAINED/UNDRAINED SITUATION.
RLFER TO A SPECIFIC SOIL SERIES PHASF FOUND IN SOJL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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BEAVERTON
BECKER
BECKET
BECKLEY
EECKMAN
BECKS
BECKTON
BECKTONS
DRAINED
BECKVILLE
BECKWITH
BECKWOURTH
BECRAFT
BECREEK
BEDELL
BEDEN
LEDFORD
BEDINGTON
BEDKE
BEDNER
BEDSTEAD
BEDWYR

BEE

BEEBE
BEECHER
BEECHGROVE
BEECHWOOD
BEEK
HEEKMAN
DEELEM
BFELINE
bBEEMONT
BEENOM
BEESKOVE
EEETVILLE
BEEZEE

GEF AR

BEGAY
BEHANIN
BEHEMOTOSH
BEHHING
LEIGLE

BE IRMAN
BEISIGL

BE JE

BE JUCOS
BELAIN
FELATE
BELCHER
LELDEN
BELDING
BELEN
LELFAST
BFLFIELD
BELFORE
HELGAKHA
BELGRADE
VELHAVEN
BELINDA
BELJICA
BELK
BELKNAP
BELLAVISTA
BELLE
LELLECHESTER
BELLEHELEN
BELLENMINE
BELLEVILLE
BELLEVILLE,
PELLEVUE
BELLICUM
BELL INGHAM
BELLINGHAM,»
DRAINED
BELLPASS
BELLPINE
BELLwODD
BELME AR
PELMILL

WELL

PONDED
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

ECONF INA

A | ELBOWLAKE B | ELRICK B | ENODCHVILLE, C | ESTER
ECTOR D | ELBURN B | ELRIN P | DRA INED | ESTERs THAWED
EDALGO o | EL8UTTE C | ELRODSE <] | FrhOLA B | ESTERD
EDDINGS B | ELco F | ELS A | ENON € | ESTEsS
EDDS 8 | FLD B | ELSAH B | ENOREE D | ESTESLAKE
EDDY C | ELDEAN P | ELSIE E | EnOs € | ESTHERVILLE
EDEN € | ELDER E | ELSINBORO B | ENDSBURG € | EsTO
FDENBOWER D | ELDER HOLLOW D | ELSMERE A | ENSENADA B | ESTRELLA
EOENTON C | ELJOERON B | ELSTON B | ENSIGN D | ETACH
LDFRO D | ELDERON, STONY A | ELTREE B | ENSLEY #/D| ETCHEN
EOGAR B | ELDGIN B | ELTSAC 0| ENSTROM ' 8 | ETELKA
EDGE D | ELDON 6| ELVE B | ENIENTE B | ETHAN
EDGEHILL C | ELDORADO P | ELVEDERE C | ENTERD ' D] ETHANIA
COGELEY € | CLDRIDGE C | ELVEFkS EZD] ENVEPPRISE B | ETHELMAN
EDGEMGNT U | LLECTRA C | ELvipa B/0| ENTIATY D | ETHETE
LDGEWATER € | ELEKUY B | FLWELL C | ENTMODTY C | ETHETE. SALINE
EDGEW ICK C | ELEva E | ELWHA € | ENVILLE € | ETHRIDGE
EDGINGTON C/0| ELFCREEK € | ELwDOD C | EnvoL D | ETIL
EDINA D | ELFRIDA B | ELy P | ENZIAN D | ETOE
EDINBURG C | 1LGEE A | ELYS AN ¢ | E0u C | EYDILE
EDISTO C | FLHINA C | ELZINGA B | EoLa D | ETOwWAH
EDoL In ] | ELIJAH C | EreaL 3] | EPHRAIM C | ETOWN
LOLOE B | ELINDIG C | EMPARGO C | FPHRATA E | ETSEL
LDOMINSTER D | ELIOAK C | EMEDEHN b | EPIKOM D] ETTA
FOMONDS D | kL1ZA D | EMBERTGN C | EPLEY C | ETVER
EDMORE D) kLK 8 | EMHLEM b | EPOKE 8 | EVIERSRUKG
FDMUND 0O | LLK HOLLODw e | EmpRy ® | FFPOT E | ETTPICK
EDMUNDS TON " | ELK MOUNTAIN B | crpupo r | FPOUFETTE B/D| EUEANKS
LONA D | ELKA € | ErDENT D | EPPING b | EucLiD
EONEYTORN U | CLKADER B | EMDENT. 3ELROCK C | EPSIE D | FUDDRA
EDNEYVILLE B | ELKCREEK C | SUEBSTRATUM, | eEpvip 0 | EUER
tDuM C | tLKnART B | DRAINED | eculs D | FuFauLaA
LDROY O ] tLEHILLS U | EMUENT,. DRAINED C | Eka b | LUHAKLFE
LDSON C | tLKHURN | EMLRALD 3 | tHAKATAK C | EuLONIA
CWARDS H/D| ELKINS D | LMLRALOA D | ERam € | FUNOLA
B | ELKINSVILLE P | EMLRSON P | ERAMOSH D | EUKEKA
~COVE U | LLEMOUND U | EMIGHANT € | ELVEFR € | Eusrio
LELPOINT U | ELKNER | r¥lckATION t | EHCAN b | EusTIS
sep € | ruKkou D | EMILY E | ERD D | EUTaw
“FFIE C | tLRKIDGE 0 | EMLIN C | ERICSON B | EVADALE
SEFINGTON D] ELKRSEL C | EMHA C | tFIE € | EVANGEL INE
LGAN C | FLKTuN C/0| EMMERT A | ERIN B | EVANS
tGan [F] | tLLABELLE D | Ewrmi e | tHNEM © | FYANSHAH
LGAS U | FLLEDGL C | EFMONS " | EWNEST € | LYANSTON
-CLCRY L | FLLEN F | tnuRy £ | ERND B | EVANSVILLE
CBERT. STHATIFIEDL € | bLLETT 0O | EmMCT F | ERRAMULUSPE C | EVANT
SUESIRATUM | LLLIBLR A | EMPEDRADYO B | FPVIDE € | EvarDp
FGHERT. MODERATELY € | LLLicOTT A | EMPEYVILLE C | EsSCABDSA C | EVAROD
we 1 I CLLanGTON B | EMPIKHE H | ESCALANTE B | EVaART
-SUERT. DRAINED C | tLLIKOR C | tMORiA C | ESCaMELA € | EVENDALE
GWBEHT . SANDY C | teLaony C | EVRICK B | ESCANABA A | EVERETT
SUBSTRATUM | ELLIOTYSVILLE B | EmMio € | EsSCano € | EVERETT, HARD
LGBERT ELOPING C | ELLIS D | Fhuar L | ESCAKLO P | SUESTRATUM
EGELAND B ] ELLISFOKRDE B | ENUAR, WET D | FsconpIDO C | EVEHGLADES
FGINHENCH C | riLLisviLLe U | ENCAMPHENT r | ESHamy U | EVLHLY
GLIN S A | tLLOAM & | ENCHANIFD b | ESLENDU D | FVEHRMAN
wyer D | FLLOWEE 0 | ENCIERRKG D | rSHERALDA b | EVERSDN
10Ks C | ELLSWORTH € | ENCINA E | ESMOND B | EVERWHITE
EIGHTL &R 9 | ELLuM C | ENPCAY C | ESPaARTID P | EVESBORO
EIGHTMILE D | BLLZEY B/D| ENDERS C | ESPELIE B/D| FVYRIDGE
“ILERTSEN 4| FLM LAKE A/L| ENDFRSDY E | ESPIL 0| Ewa
1T2EN 8 | LLMUALF H | ENCICOTY C | ESPINAL A | EWA, BEDRODCK
KAH C | ELMENDURF D | EnDLICH U ] FSPINOSA B | SUBSTHATUM
CKALARA B | ELMINA C | FNDSAwW C | EsPInY D | EwWaLL
EKIM C | ELMIRA A | ENERGY E | ESPLIN -D | EXCELSIOR
EKRUE O | ELMONT Bl EnCT E | EsPyY C | EXCHEQUER
L DARA 0| ELmMORE L | ENFIELD B | ESQUaTZEL H | FXCLDSF
L PELCO C | ELrRIDGE C | ENCELHARD L/D| EskOD D | EXEL
« RANCHO B | ELMVILLE B | ENGETT A | ESKOs MODERATELY C | EXETER
tL SoLvo C | ELMwoOoD C | ENCLE B ] wET | EXETERs THICK
ELAM A | ELnIDU € | FNGLEWOOD C | Ess E | sOLuUm
ELAMs HARDPAN 9 | ELNORA b | ENRD C | ESSAL E | EXETTE
JUBSTHATUM | ELOCHOMAN U | ENKO, OVERILCWN B | ESSEN C | EXIHA
.ANDCO 8 | ELUCIN D | ENLCF U | FsSEX C | EXLINE
.BA € | ELDIKA B | ERNING B | ESSEXVILLE A/D] EXRAY
ELHAVILLE B | ELUMA C | EmNIS B | Esvacavo 0 | Exum
ELBEKRT D | ELPaM D | ENOCH C | ESTACION B | EYAK
L BETH a4 | ELPEDROD # ) ENOCHVILLS D | LSTATE € | EYERROM
i N N | FLRED 8/D| | ESTELLINE 0N | EYLAU

ES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRA INED SITUATION.
MODIFILRS SHUWAN, E oGas BEDHOCK SUPSTRATUM. REFER 10 A SPECIFIC SOIL SERIES PHASE FOUND IN SDIL MaAP LEGEND .

14 (210-VI-TR-55, Second I2d., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

HESCH
HESPER
HESPERIA
HESPERUS
HESSEL
HESSELBERG
HESSELTINE
HESS ING
HESSLAN
HESSON
HETERWA
HETTINGER
HEUSSER
HEUVELTON
HEwWITT
HEX T
HE YDER
HEYDL AUFF
HEYTOU
HE ZEL
HI VISTaA
HIARC
HIBAR
HIBLARD
HIHBB ING
HIBERNIA
HIMRITEN
HICKMAN
HICKURY
HICKS
HICKSYILLE
HICKSVILLE »
BEDHOCK
SUDSTRATUM
HICOT A
HIDAL GO
HIDATSA
HIDEAWAY
HIOCwWOOD
HIERRO
HIGGI NS
HIGGINSVILLE
HIGH GapP
HIGHAMS
HIGHHB ANK
HIGHC AMP
HIGHF 1ELD
HIGHHURN
HIGHMOKE
HIGHPOINT
HIGHROCK
HIGHIOWER
HIGHwOOD
HIHIMANU
HIIBNER
HIKO PEAK
HIKO SPRINGS
HILAIRE
HILAND
HILDEBRECHT
HILDRETH
HiLEA
HILES
HILGER
HILGRAVE
HILIGHI
HILINE
HILLBRICK
HILLCO
HILLEMANN
HILLERY
HILLET
HILLF IELD
HILLGATE
HILL I ARD
HILLI1AKD,
MUDERATELY WELL
DRAINED
HILLON

NOTES:
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MODIF IERS SHUWN,

HILLSBORO
HILLSDALE

HILLTO

HILLWOOD

HILMAR

HILHAR »

HILMOE

HILD

HILOLOD

HILT

HILION

HINCEKLEY

HINDES

HINESBURG

HINKER

HINKLE

HINMAN

HINSDALE
HIHAMSUURG
HIRIDGE
HIKSCHDALE
HISEGA

HISKEY

hiuLE

HITCHCOCK

HITILO

HITT

HIVAL

HIWAN

HIWASSEE

HIWOOD

HIXTON

HOADLY

HUBACKER

HOBAN

HOBBS

HUBCAW

HOBE

HOBERG

HOB 1T

HUOHD

houoG

HUHBONNY

HOUSON

HOBUCKEN

HOCKAR

HOCHHE I M

HOCK I NSON

HOCK INSUN»
MODERATELY MWET

HOCKINSON,

HOCKLEY
HOCKLEY»
HODA
HUDLDO
HODENPYL
HODGE

HODGINS
HODGSON
HOEHNE

HOFFLAND

HOFFMANVYILLE
HOFFSTADT

HOUFLY
HOGADERD
HOGANSBURG
HUGBACK

HOGG
HOGMALAT

HOGRRIS

HOH

HOHMANN

HOKO

HOLBORN
HOLBRODK
HOLCOMD
HOLDAWAY
HOLDEN
HOLDER

DRAINED

GRADED

ExGaw

DRAINED
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HOLDERMAN
HOLDERNESS
HOLD INGF ORD
HOLOREGE
HOLILLIPAH
HOLL AND
HOLL ANDL AKE
HOLL INGER
HOLL 1S
HOLL ISTER
HOLL OMAN
HOLLOMEX
HOLLOwW
HOLLOWAY
HOLLOWTREE
HOLLY
HOLLY, PJNDED
HOLLY SPHRINGS
HOLL YWELL
HOLL YwOOUL
HOLMAN
HUOGLMDE L
HULMES
HOLOHAN
HOLOMUA
HOLOPAW
HOLOPAW,
DEPRESS 1ONAL
HOLOPAW,
FREUUENTLY
FLOODED
HOLS INL
HOLSTEIN
HOLSTON
HOLT
HOLTER
HOLTLF
HOLTON
HOLTVILLE
HOLYOKE
HOmMA
HOME CaAmMP
HCMELAKE
HOME L AND
HOMER
HOMESTAKE
HOMESTEAD
HOME wW0OOD
HOMME
HOMME »
wET
HOMOSASSA
HONAUNAU
HONCUT
HOND ALE
HONDOHO
HONEOYE
HOKNE YDE W
HONE YGROVE
HONE Y JONES
HUNE YVILLE
HONKER
HONL AK
HUNL AK »
HONL U
HUONN
HONOBI A
HONDK AA
HONOLUA
HONODMANU
HONDNEGAH
HONODUL 1ULT
HONTAS
HONTOON
HONUAULU
HOODD
HOODLE
HOODOO
HOODSPORT

DRAINED

TwD HYDROLOGIC S0IL GROUPS SUCH AS B/C INDICATES THE DRaA

MODERATELY
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HOODVIEW
HOOGDAL
HOOK S
HOODKSAN
HOOK TON
HODLEHUA
HOOLY
HOOP AL
HOOPER
HODPESTON
HCOPL1TE
HCOS AN
HOOSEGOwW
HCOSIC
HOOSIERVILLE
HOOS IMBIM
HOOT
HOOTEN
HuUPCO
HOPDRAW
HOPEKA
HOPK INS
HOPL AND
HOPLEY
HOPSONVILLE
HOQUT AM
HORD
HOREB
HOREHs GRAVELLY
SUBSTRATUM
HORNELL
HORN ING
HORN1T0S
HORNSBY
HORNSVILLE
HORRUCKS
HORSELAMP
HORSERIDGE
HORSE SHOE
HOHSETHIEF
HORSLEY
HOKRST
HORTONVILLE
HUSK IN
HOSKINNINI
HOSLEY
HOSMER
HOSS ICK
HOS | AGE
HOT LAKE
HOTAW
HOTCKEEK
HOTEL
HOTSPRINGS
HOUDEK
HOUGH
HOUGHTON
HOUGHTON. PONDED
HOUGHTONVILLE
HOUK
HOULA
HOULKA
HOURGLASS
HOUSE MOUNTAIN
HOUSER
HOUSEROCK
HOUSTAKE
HOUSTON
HOUSTON BLACK
HOVDE
HOVEN
HOVENWEEP
HOVERT
HOVEY
HOWARD
HOWARDSYILLE
HOWCAN
HOWCREE
HOWE

INED/UNDRAINED SITUATION.

(210-VI-TR-55, Second Ed., June 1986)
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HOWELL
HOWL AND
HOWSON
HOYE
HOYLE TON
HOYPUS
HOYTVILLE
HUACHUCA
HUALAPA I
Hue
HUBBARD
HUBBARDTON
HUBBELL
HUBERLY
HUBERT
HUBLERSBURG
HUCKLFUBFERRY
HUCKLEBERRY »
RAINFALL
HUDNU T
HUDSON
HUE CO
HUEL
HUE NE ME
HUE NE ME »
MODERATELY WET
HULNEME » DRAINED
HUE RF AND
HUE ¥
HUFF I NE
HUFFHMAN
HUFF TUN
HUGG I NS
HUGHE §
HUGHESVILLE
HUGD
HUGUS
HUGUSTON
HUICHICA
HUICHICA,
HUIKAU
HUKILL
HULETT
HULLS
HULLT
HULUA
HUH
HUMACAO
HUMATAS
HUMDARGER
HUMIBS I G
HUMU TRD
HUMBOLDT
HUMBOLDT »
MODERATELY WET,
SALINE<“ALKALI
HUMAOLDT »
MODERATELY WET,
SAL INE
HUMBOLDT .
STHONGLY SALINE
HUMBOLDT,
NONSAL INE
HUMBULDT »

PONDED

- MODERATELY WET
DRAINED

HUMBOLDT »
HUMDUN
HUME

HUMES TON
HUMKER
HUMMINGTON
HUMPHHEYS
HUMPTULIPS
HUMSKEL
HUN
HUNCHBACK
HUNDRANW
HUNEWILL
HUNGRY

BEDROCK SUBSTHATUM. RFFER TO A SPECIFIC SDIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Table 2-2a.—Runoff curve numbers for urban areas!

Curve numbers for

Cover description hydrologic soil group—

Average percent .
Cover type and hydrologie condition impervious areu? A B C ‘D

Fully developed wrban areas (vegelation established)

Open space (lawns, parks, polf courses, cemeteries,

ete)h:
Poor condition (grass cover < 50%) ..o, 68 74 @ 89
Iuir condition (grass cover H0% to T5%). . ..... & 44 (Y 79 84
Good condition (grass cover > T0%) o.ooevinnn.. 34 T4 #0

Impervious areas:
Paved parking lots, roofs, driveways, ete,

(excluding right-of-way). ..., 98 98 9%
Streets and roads:
Paved; curbs and storm sewers (exeluding
BIEHLAOTWEEY) w5 comrmncionms snisaiane @ wiminss i muives iews 9y oy 0K OB
Paved; open ditches (including right-of-way) . ...... 83 BY 92 93
Gravel (including right-ol-way) .........ooovan. 76 85 8Y 91
Dirt (including right-of-way) ........... e . T2 82 87 89

Western desert urban areas:
Natural desert Lindscaping (pervious areas only)... 63 7 85 88
Artificial desert landseaping (impervious weed

barrier, desert shrub with 1- to 2-inch sand
or pravel mulch and basin borders). ..

.......... . s 96 96 96 96
Urban districts:
Commercial and business........coooeennn... e 85 89 92 Y4 95
Eadustrial e somes o vovns o0 voms SE% ERE S TREE 72 81 84 91 93
Residential districts by average lot size:
1/8 aere or less (town houses) .. oo i s, 65 T &80 90 92
WMacere ..., e R 38 61 5 83 87
R T e 30 07 T2 #1 K0
TIN5 o5 smmon Sasioii il oo, dmsnsm e somaseis e e 25 HY | T0 bo{1] 8O
L GG s o cnpnas sisvonii sa i i aene o5 Gaes o ! 20 51 (1] 79 84
2aeres ... VAT LT I T T 12 46 G5 77 82
Developing wrban arcus
Newly graded areas (pervious arcas only,
HO VEEEEALIONY vsvs snveves o iy waw W S 7 86 91 94

Ldle lands (CN's are determined using cover types
similur to those in table 2-2¢),

PAverage runoll condition, and 1, = 0.25.

Ihe average pereent impervious area shown was used Lo develop the compusite CN's. Other assumptions are as follows: impervious areas
wre direetly connected o the drainage system, impervious arcas have a CN of 98, and pervious areas are considered couivalent o upen
spaee i good hydrologie condition. CN's for other combinations of cunditions may be computed using figure 2-3 or 24,

ACN's shown are equivalent Lo those of pasture, Composite CN’s may be computed for other combinations of open spuce cover Lype.
Womposite CN's for natural desert laindseaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage (CN
= 48) sl the pervious awrea CNL The pervious area CN's are assumed equivalent to desert shrub in pour hydrologic condition.

*Composite CN's o use o the design of Lemporary measures during grading and construetion should be computed using figure 23 o 241,
hased on the degree of development (impervious area pereentage) and the CN's for the newly grded pervious areas.

(210-VI-TR-565, Second Ed., June 19806) 2.
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Table 2-2¢.—Runoff curve numbers for other agricultural lands?

Curve numbers for

Cover description hydrologie soil group—

Hydrologic .

Cover type condition A B C D

Pasture, grassland, or range—continuous Poor . 68 79 86 89

forage for grazing.? Fair " 49 GY 79 84

Good 39 61 (e 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

lh'ush—brush-\\'umI-p;r:ass mixture with brush Poor 48 67 71 83

the major element,s Puir 35 56 70 77

Good 430 48 G5 73

Woods—grass combination (orchard Poor 57 73 82 B0

or Lree furm),s Fair 43 G5 76 82

Good 32 58 72 79

Wouds.s Poor 45 GG 7 #3

Fair 36 (D) 3 (T9)

Good 430 55 70 77

l-‘ur:n:su-‘.uls—~buildings, lunes, driveways, — 59 74 &2 86

and surrounding lots.

fAveruge runoff condition, L, = 0.25,

Hloor: <50% ground cover or heavily prazed with no mulch,
Fair: 50 1o T5% ground cover and not heavily prazed.

Good: >T5% wround cover wnd lightly or unly oceasionally grazed,
o <504 ground cover,

Fair: 50 w 75% Eround cover,

Good:  >T5% rround cover,

*Actual cwrve number s less Uhan S5 use CN - = 30 for runoff’ computations,

PCN's shown were computed for areas with 50% woods s S0% prass (pasture) cover, Other combinations of conditions may be computed
Irom the CN's Tor wouds wnd pasture,

“loors Forest licer, smiall trees, and brush wre destroyed by heavy grazing or regular burning,

Fuair: Waoods are grazed but not hurned, and some forest litter covers the sujl,
Goud: - Waoods e proteeted from grazing, and licter and brush adequately cover the sl

(210-VI-TR-55, Second [Ed., June 1986)
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texture is given in appendix A for determining the
HSG classification for disturbed soils.

Cover type

Table 2-2 addresses most cover types, such as
vegetation, bare soil, and impervious surfaces. There

are a number of methods for determining cover type.

The most common are ficld reconnaissance, aerial
photographs, and land use~maps.

Treatment

Treatment is a cover type modifier (used only in
table 2-2b) to describe the management of cultivated
agricultural lands. It includes mechunical practices,
such as contouring and terracing, and management
practices, such as erop rotations and reduced or no
tillage.

Hydrologic condition

Hydrologic condition indicates the effects of cover
type and treatment on infiltration and runoff and is
generally estimated from density of plant and residue
cover on sample areas. Good hydrologic condition
indicates that the soil usually has a low runoff
potential for that specific hydrologic soil group, cover
type, and treatment. Some factors to consider in
estimating the effect of cover on infiltration and
runoff are (a) canopy or density of lawns, crops, or
other vegetative areas; (b) amount of year-round
cover; (¢) amount of grass or close-seeded legumes in
rotations; (d) percent of residue cover; and (e) degree
of surface roughness.

Table 2-1.—Runoff depth for selected CN’s and rainfall amounts!

Runoff depth for curve number of—

Rainfall 40

45 50 55 60 65 &8 T0 75 80 &) 85 90 95 98
|
inchds
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.17 0.32 0.56 0.79
1.2 .00 .00 .00 .00 .00 .00 .03 .07 15 27 46 .4 99
14 .00 .00 00 .00 .00 02 .06 13 .24 39 .61 92 1.18
1.6 .00 .00 .00 .00 .01 .05 11 20 34 .52 6 1.11 1.38
1.8 .00 .00 .00 .00 .03 .09 A7 29 44 .65 93 1.29 1.58
2.0 .00 .00 .00 02 06 14 24 BH .06 B0 1.09 1.48 1.77
2.5 .00 00 .02 .08 AT 30 A6 .65 ReH] 1.18 1.53 1.96 2.27
3.0 .00 .02 .09 19 .33 bl @3 .71 M6 1.25 +31 1,59 1.98 2.45 2.7
3.5 02 .08 .20 .30 .53 5 1.01 1.30 1.64 2.02 245 2.94 3.27
4.0 .06 A8 33 03 76 1.03 1.33 1.67 2.04 246 2.92 3.43 3.77
4.5 14 30 .50 .14 1.02 1.33 1.67 2.05 246 291 3.40 3.92 4.26
5.0 .24 44 .69 98 1.30 1.65 /88 2.04 245 2.89 3.003 37 3.88 4.42 4.76
6.0 .50 80 L4 152 192 236 281 328 378 430 485 541 576
7.0 B84 1.24 1.68 2,12 2.60 3.10 3.62 4.15 4.69 0.25 b5.82 6.41 6.76
8.0 1.25 1.74 2.25 2.18 3.33 3.89 4.46 5.04 5.63 6.21 G.81 7.40 7.76
9.0 1.71 2.29 2.58 3.49 4.10 4.72 5.33 5.95 6.57 7.18 7.79 8.40 8.76
10.0 2.23 2.89 3.56 4.23 4.90 5.56 6.22 6.88 7.52 8.16 8.78 9.40 9.76
11.0 2.78 3.52 4.26 5.00 5.72 6.43 713 7.81 8.48 9.13 977 1039 10.76
12.0 3.38 4.19 5.00 5.79 6.56 7.32 8.06 8.76 945 1011 1076 1139 1L76
13.0 4,00 4.89 5.76 6.61 7.42 8.21 8.98 971 1042 1110 1L76 1239 1276
14.0 4.65 5.62 6.55 T.44 8.30 9.12 991  10.67 11.39 1208 1275 1339 13.76
15.0 5.33 6.36 7.35 8.29 9.19 10.04 1085 11.63 1237 13.07 1374 1439 1476
Unterpolate the values shown o obtain runot! depths for CN's or rainfall amounts not shown.

(210-VI-TR-55, Second Ed., June 1986)
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Worksheet 3: Time of concentration (Te) or travel time (T})

Project EK&ES{ < UND.

By DAg Date _|I-10-B¢

Location Cumrzer ¢ paror Eounry.

Checked \( Date ft'ZC.,' BG

Circle one: #7 Developed
Circle one: Q Tt through subarea
NOTES:

worksheet.

Include a map,

Sheet flow (Applicable to Tc only)

1. Surface description (table 3-1)

Secvens e as

2. Manning’s roughness coeff., n (table 3-1) ..

3. TFlow length, L (total L <€ 300 fr)

4. Two-yr 24-hr rainfall, WRKSHT 2

p2 L R ts 00 e ene

5. land slope, s .....

0.8
6. T = 0.007 (nL)

—

4 0.5 0.4
9 5

A R R

Compute T

L *ocees

P

4

Shallow concentrated flow

7. Surface description (paved or unpaved)

8. Flow lengch, L

M R

9. MWatercourse slope,

s M L I R N N R A S

10.  Average velocity, V (figure 3=1) ..vivvnnn..
— L
. rt 3600 V Compute Tt cesane

Channel flow

12, Cross sectional flow ATCA, 8 sevvceensancane
13, Wetted perimeter, T T
l4. Hydraulic radius, r = Eﬁ Compute r svvuuas
15.  Channel slope, s ......?....................
16. Manning’s roughnéss coeffe, N vecivaceensncas
b Y g r:/3 s!/2 Compute V .......
18. Flow length, L R R R T L L T
19, Tt = EEEE—U Compute T, eeenen
20.

Segment ID

Segment ID

Segment ID

Watershed or subarea T, or Tt (add T. in steps 6, 11, and 19) ....... hr

Space for as many as two segments per flow type can be used for each

schematic, or description of flow segments,

AB. SKeTel | 11 (For wrkshT 2
Woore
Reush
40
fr | 300
in | 2.0
fc/fc OB
hr =1 + = .5
BE | SKeTep| ).
UNPavap,
fr | [0O
fr/fe .07
fr/s | 4.2
hr » O + - O
ft2
ft
ft
fo/fe
fu/s
fr
hr + =

C10-VI-TR-06. Socond T'd.. Tune 10805 —



Worksheet 3: Time of concentration (T,) or travel time (Ty)

Project Exce=s 1ns. Uiy, By Dm - Date |l- (o-%¢C
Location Cumz?EQLANb (awuff‘y Checked AP Date /#/-~2§- 3¢
Circle one: Present

Circle one: {:::) Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each
worksheet.

Include a map, schematic, or description of flow segments,

Sheet flow (Applicable to T_ only) Segment ID AR SKeveH | 1) (wWeksaT &)
woeshEDR
l. Surface description (table 3-1) vy IR w8 L. - Geassp
2. Manning’s roughness coeff., n (table 3-1) .. 40

3. Flow length, L (toral L <300 f£) vennnnenns fr | 200

4. Two=yr 24-hr rainfall, p wieksuT < in A

9 eereen VT WTL

5. Land S10PE, S tevnrurrinnnrneninnrnenrennnn. fe/fe | O

0.8
- 0.007 (nL) + =

6, Tt 05 04— Compute Tt T hr .37 ¥,

P 5

2
Shallow concentrated flow Segment 1D 12C:
7. Surface description (paved or unpaved) ..... ;a\VAEZD
8. Flow length, L D fr 200
9. Watercourse slope, s R LT T TR 194 44 -O77

10. Average velocity, Vv (figure 3-1) .s.vvevnnnn. fr/s 5.5

- O | "
L= Ty = 35555 Compute T, ...... hr / ;O |
Channel flow Segment ID
12. Cross sectional flow BTCA, A sevsssassevsasns ft2
13. Wetted perimeter, Py srescencscsnnsecsanansns ft
l4. Hydraulic radius, r = ;ﬂ Compute r esvven.. ft

W
15.  Channel slope, s *rescacssssesssnrssescsenss FE/FE

16, Manning’s roughnéss CoefEe; N wiieiinisennes
1,49 r2/3 51/2

17, v = = Compute V ,i.u... ft/s
18. Flow length, L Tecetsersrettestsestrennennns ft

= L + =
19. Tt . Compute T eneenn hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ....... hr .38

(210-VI-TR-55, Second Ed., June 1986) D-3



Sheet flow

Sheet flow is flow over plane surfaces. 1t usually
occurs in the headwater of streams, With sheet flow,
the friction value (Manning’s n) is an effective
roughness coefficient that includes the effect of
raindrop impact; drag over the plane surface;
obstacles such as litter, crop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1
foot or so. Table 3-1 gives Manning’s n values for
sheet flow for various surface conditions.

[For sheet flow of less than 300 feet, use Manning’s
kinematic solution (Overton and Meadows 1976) to
compute T:

o 0.007 (nL)os

ﬁ (Eq. 3:3]
¥ (P)0.5 504

Table 3-1.—Roughness coellicients (Manning's n) for
sheet flow '

Surfuce deseription nt

Smooth surfaces (conerete, asphalt, gravel, or

bave soll) oo 0.011
Fallow (o vesidue) oo 0.05
Cultivated soils;

Residue cover <20% ... 0 0.06

Residue cover >20% ... .. ... 0.17
Grass:

Short grass praivie ..o 0.15

Dense grasses? ..o 0.24

Bermudagrass. ..o 0.41
Range (matweal) oo 0.13
Woods:#

Light underbrush. . ... .. T T @

Dense underbrush . ... ... VR 6% ERE eee msvinie 0.80

"Phe novalues are a composite of information compiled by IEngman
(19506),

Includes species such s weeping lovegrass, bluegrass, bulfalo
Frass, blue g prass, and native gruss mixtures,

When seleeting n, consider cover Lo « height of about 0.1 11 This
is the unly part of e plant cover tiat will obstrucet sheet Mow.,

(210-VI-TR-55, Second Fd., June 1986) 3-3

where

T\ = travel time (hr), .
n = Manning’s roughness coefficient (table 3-1),
L = flow length (ft),
Py = 2-year, 24-houwr rainfall (in), and
s = slope of hydraulic grade line (land slope,
ft/ft).

This simplified form of the Manning’s kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runofl), (3) rainfull
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfull depth can be
obtained from appendix B.

Shallow concentrated fTow

Alter a maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figure
3-1, in which average velocity is a function of
watercourse slope and type of channel, For slopes
less than 0.005 fUft, use cquations given in appendix
I for figure 3-1. Tillage can affect the direction of
shullow concentrated Now. Flow may not always be
dircetly down the watershed slope il tillage runs
across the slope.

After determining average velocily in figure 3-1, use
cquation 3-1 to estimate travel time for the shallow
coneentrated low segment.

Open channels

Open channels are assumed Lo begin where surveyed
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheets.
Manning’s equation or water surfuce profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determined
for bank-full elevation.



3.2

Watercourse slope, ft/ft

.50 =

/7
- { 'L
- 4
&
7/
'
20 =
10 -
.06 =
04 -
.02 = é’ i
sfe
SA
01 -
/
/
.005 =
] ) I A |
1 2 4 6 10 20

Average velocity, ft/sec

Figure 3-1.—Average velocities for estimating travel time for shallow concentriaded Now.

(210-VI'TR-55, Second Fal., June 1986)



Worksheet 4: Graphical Peak Discharge method

Project _Exce=z Ins U pomws.

By DM .

Location Cuvmree jAme CounTy

Circle one: Developed

Date

7/ -16-86

Checked A? Date [//-t67%(C

l. Data:

Drainage area

L0033

]

e s s 0e 00 e A

Runoff curve number .... CN = L8
Time of concentration ., T = + 57

s mi 2 (acres/640)
(From worksheet 2)
hr (From worksheet 3)

Rainfall distribution type = 7IL (1, 1A, I1, III).

Pond and swamp areas spread

throughout watershed ....., = —
e

2- FreqUEHCy I.'I.l.'.l.l.l..l!..l‘.l..Il.ll yr

3. Rainfall, p (24-hour)

Per s sssc0sersse e 1“

4. Initial abstraction, I
(Use CN with table 4=1.)

LR R N N ] in

5. Compute Ia/P

-o----o-oo.--coc-.lq--nnc--l

6. Unit peak discharge, Q, *essseveccnsesess csm/in
(Use T, and I_/P with exhibit 4- 71T )

7- Runﬁff, Q --n---------o-c-no--co--nuo--nn in
(From worksheet 2).

8. Pond and swamp adjustment factor, F ...
(Use percent pond and swamp area
with table 4-2, Factor is 1.0 for
zero percent pond and swamp area.)

9. Peak discharge, Ap sreverennineniiiennn, cfs

(Where qp = quAmQFp)

percent of Al (

acres or mi2

covered)
Storm #1 | Storm #2 | Storm 73
Z 2
2 5
24 eted|
314 182
330 S80
63 | B8
l.o [.O

624

e d

-4 (210-VI-TR-55, Second [2d., June 1986)




Worksheet 4: Graphical Peak Discharge method

Project Exce=s=,

(Ns, Vnoer weitee «

By P |

Location CuMEEPl AN O owiuT VY

Checked ‘SQ?

Date [|-10-®6

Date

li-26-2¢

Circle one: Present Developed

1. Data:

Drainage area seswsviess Am =

Runoff curve number ..., CN

. OO%

Time of concentration % Tc

Rainfall distribution type

==
Pond and swamp areas spread
throughout watershed

—_——

2. Frequency FUIOICICR R - AR —

3. Rainfall, P (24-hour)

A R TN

4. TInitial abstraction, I
(Use CN with table 4-1,)

L R N A A Y

5. Compute Ia/P

.l-tll"llIr-l-l--llO.lllCIl

6. Unit peak discharge, Ay *eecvercencnnnnans
(Use Tc and Ia/P with exhibit 4- 77T )

7. Runoff, Q T T
(From worksheet 2).

8. Pond
(Use
with
ZEero

and swamp adjustment factor, F
percent pond and swamp area
table 4-2. Factor is 1.0 for
percent pond and swamp area.)

9. Peak discharpe, q

p M N R R R

(Where g5, = quAmQFp)

D-4

mi 2 (acres/640)

Y (From worksheet 2)
3B hr (From worksheet 3)

(1, IA, II, III).

percent of Al (—

yr

in

in

csm/in

in

cfs

acres or mi? covered)
Storm #1 | Storm #2 | Storm 73
Z &5
= 5
46> - 462
« J 56 094
40 720
/.3 3200
/. O /. O
/.73 432

(210-VI-TR-55, Second [Ed., June 1986)
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Chapter 4: Graphical Peak Discharge method

This chapter presents the Graphical Peak Discharge
method for computing peak discharge from rural and
urban areas. The Graphical method was developed
from hydrograph analyses using TR-20, “Computer
Program for Project Formulation—Hydrology” (SCS
1983). The peak discharge equation used is

b = wAnQP (g, 41
where
qp = peak discharge (cfs);
qu = unit peak discharge (esm/in);
A, = drainage arca (mi2);
Q = runoff (in); and
Fp pond and swamp adjustment factor,

The input requirements for the Graphical method are
as follows: (1) T (hr), (2) drainage area (mi2), (3)
appropriate rainfall distribution (1, 1A, 11, or 111), (4)
24-hour rainfall (in), and (5) CN. If pond and swamp
areas are spread throughout the watershed and are
not considered in the T, computation, an adjustment
for pond and swamp areas is also needed.

Peak discharge computation

FFor a selected rainfall frequency, the 24-hour rainfall
(P) is obtained from appendix I3 or more detailed
local precipitation maps. CN and total runoff (Q) for
the watershed are computed according to the
methods outlined in chapter 2. The CN is used to
determine the initial abstraction (1) from table 4-1.
1/ is then computed.

1f the computed L/P ratio is outside the range shown
in exhibit 4 (4-1, 4-1A, 4-11, and 4-I1I) for the rainfall
distribution of interest, then the limiting value
should be used. 1f the ratio falls between the limiting
values, use linear interpolution. Figure 4-1 illustrates
the sensitivity of I/P to CN and P.

Peak discharge per square mile per inch of runoff
(qy) is obtained from exhibit 4-1, 4-1A, 4-11, or 4-111
by using T, (chapter 3), rainfall distribution type, and
1./P ratio. The pond and swamp adjustment factor is
obtained from tuble 4-2 (rounded to the nearest tuble
value). Use worksheet 4 in appendix D to aid in
computing the peak discharge using the Graphical
method.

(210-VI-TR-65, Second Fil., June 1986)

T T
7 9

Rainfall (P), inches

Figure 4-1.—Variation of L/I? for I* and CN.

Table 4-1.—=1, values for runoff curve numbers

15

Curve Iy Curve L

number - (in) number (in)
40 3.000 T0 0.857
41 2.878 71 0.817
42 2,762 T2 0.778
43 2.651 T3 0.740
44 2.545 4 0.703
45 2.444 5 0.667
406 2.348 76 0.632
17 2.200 T 0.597
48 2,167 (k] 0.564
44 2.082 79 0.532
HU 2.000 80 0
51 1922 81 @jﬁ)
62 1.8406 B2 0.439
b3 1.774 83 0.410
D 1.704 84 0,3%81
5b 1.636 85 0.353
56 1.571 80 0.326
67 1.509 87 0.299
b8 1.448 88 0.273
59 1.390 8Y 0.247
60 1.333 490 0.222
61 1.279 91 0.198
(%4 1.220 92 0.174
63 1.175 93 0.161
G4 1.125 94 0.128
65 1.077 v5 0.105
66 1.030 96 0.083
67 0.985 97 0.062

. 63 o8 0.041
(4 LB

4-1
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Worksheet 6a: Detention basin storage,
peak outflow discharge (gy) known

Project _ExcEs=s s ) pnme vuy By DMm. Date |(-10-8¢
Location _ Cumz e g ans County . Checked A F Date //72¢(-2C
Circle one: Present@ Thi< (X7 EEWE&FNTS 'PQNI::»}\.
< _ } I T-
& oy L L R R R
3 =l NN N M R B i
N ,.// i ¥ = A FEEEEE e e
b p EENEEE I T B e e
g / L LA L
] g A - -
u 9 SR T nh
.r-u 7‘;_k~__‘___ —- = e - - - - =
= D0 / N 1211 F 1=
— L = P o
bl /| : 185 G LR
4‘1,5 | : ]
= o. <05 o -1s ZO
Detention basin storage
Vs
1- Data: 2 6- _V_IIIC.!IIIIOI.II. '36/ .26
Drainage area ....... = ,0015nmi rooq
Rainfall distribution (Use — with figure 6-1)
type (I, Ia, II, III) = L 9y
7. Runoff, Q «vsve. in| /.27 | 2 00
lst 2nd (From worksheet 2)
Stage stage
8. Runoff volume,
Vl_ seecsssnoe a(‘."‘ft 'lo ‘Z4
2. Frequency ...... yr| & z5 (V. = QA 53.33)
3. Peak inflow dis- X 9. Storage volunme, _
charge, q4 «+.. cfs 865 | 2./6 Vg svevnsanns ac=fr | .03 .07
(From worksheet 4 or 5b)-devecors) vs
3¢ 1/ (v, = V(N
4. Peak outflow dis- r
charge, q  .... cfs| .3/2 /.07
(LJJKIQSHT ,_/ *PQESEN'T) lOo Maximum Btﬂge. Emax 90'00 cbo‘m
(From plot)
q
54 Computea—o-........ 36 -‘/9
1

— 2nd stage q, includes lst stage Q- L2 2/2 2./9/ /.07
z L

(210-VI'TR-65, Seeond K., June 1986G) N7



Worksheet 6a: Detention basin storage,
peak outflow discharge (4y) known

Project  Ex.o<< [vs . Dusevos By Dum . Date ”-ZO—5é
Location VMRERIAND  CounTy , Checked - © Date //-26-8¢
Circle one: Present Developed 'THff, [T TIN .REP(Y‘LQJ\!T‘F, ?ON'D [
85 T T T T e
;;f/__ 1 R LN L TR _|- 0 ) 0 O o I
i AL O O A O I I
o Iy Vf:){ff _ AR R e T A T2
2 b _f(1;l_:_ LEELLE NN 0 O
SRR T “HECEEE
X B9r o o AN I~
w = - L =4 S o o Y O o ] 4 1)
b / - M I AT R A e Gl ]
g / - RN i) 8
o =l-1-1=1-4=1 =l =) N -
S / e e L. c
- -
9 B [0 1
s B3 Bl B . T 1T
— - - |- -l =] =]
bl / . 5 0 9 I 1 8 I
- 7, , 1.1 : Al 1
o B s 07 . Jjo s 20

Detention basin storage

v

l. Data: 2 6. 33 24 | z®
Drainage area .....,, A, = .00)S ul r q
Rainfall distribucion (Use — with figure 6-1)
type (I, Ia, II, III) = T 9y

7- RunOff, Q LU BN Y in "3, 300

lst 2nd (From worksheet 2)
stage | stape

8. Runoff volume,

Vr sessssssess ac—=fc 'I{O -Z‘q’
2. Frequency .oiv.. yr| 2 Zs (V. = Qa 53.33)

3. Peak 1inflow dis- 9,
charge, q; ««.. cfs| -865 | 2.76

(From worksheet 4 or 5b)

Storage volume, :
Ssescece e ﬂc—ft -03 007

Vs

v
Y Vg = v (%)
4. Peak ourflow dis- ® x vr
: charge, q  «... cfs | -3/2 | .07

10. Maximunm stage, E

o 8380| 84 85
(From plot)

q
9 Compuce;g........ 36 V?
i

2nd stage qy includes lst stage 9,

(210-VI1.1I'R.AE Qs TV 0 Tinoes. WANCIZNN




Input requirements and procedures

Use figure G6-1 to estimate storage volume (V)
required or peak outflow discharge (q,). The most
frequent application is to estimate V, for which the
required inputs are runoff volume (V1), qo, and peak
inflow discharge (q;). To estimate o, the required
inputs are V,, V,, and qi-

Estimating V,

Use worksheet 6a to estimate Vs, storage volume
required, by the following procedure.

1.

Determine qo. Many factors may dictate the
selection of peak outflow discharge. The most
common is to limit downstream discharges to a
desired level, such as predevelopment discharge.
Another factor may be that the outflow device
has already been selected.

2. Estimate q; by procedures in chapters 4 or 5. Do
not use peak discharges developed by any other
procedure. When using the Tabular Hydrograph
method to estimate qi for a subareu, only use
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Figure 6-1.—Approximate detention hasin routing for rainfall types I, 1A, 11, and 111,
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