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' NSB NEW LONDON
¢ ENVIRONMENTAL SERVICES, INC. ‘ engineers |
geologists

March 14, 1995 scientists

Ms. Kymberlee Keckler

U.S. Environmental Protection Agency - ReglonI '
Waste Management Division - HAN-CAN1

J.F.K. Federal Building

Boston, MA 02203

RE: Wetland Delineation
Naval Submarine Base - New London
Groton, Connecticut
Atlantic Project No. 2072-01-07

Dear Ms. Keckler:

On behalf of the United States Navy, Northern Division Naval Facilities Engineering
Command this letter will serve as a response to the October 25, 1994 EPA letter regarding the
review of Atlantic Environmental Services, Inc. Wetland Delineation Area A report, dated July 26,
1994,

The delineation of wetlands by federal definition was conducted according to the Corps of
Engineers Wetlands Delineation Manual, dated January 1987. The routine method was used in
conjunction with a September 9, 1991 Corp memorandum document titled Guidance for the
Interpretation of Wetland Boundaries Using the 1987 Corps Manual in the Six New England States.
I have attached a copy of this document for your review. The differences between the federal
manual and the New England region interpretation should explain the concerns the EPA has over
the accuracy of the wetland boundaries and the supporting data forms. The Wetland Delineation

. Area A report satisfies the requirements for federal wetland delineation in accordance with the
Corps guidance document.

The first concern noted by the EPA was the omission of a data form for the actual federal
boundary line. Attachment 1 (Performance Standards and Supplemental Definitions for Use with
the 1987 Corps Manual) of the Guidance for the Interpretation of Wetland Boundaries Using the
1987 Corps Manual in the Six New England States specifies.that one observation plot (documenting -
details about vegetation, soils and hydrology) be established upgradient and another downgradient
from the wetland boundary. Therefore, no observation plot for the actual boundary is required.

The second concern noted by the EPA was with respect to methodology and eétabhshment
of transects. ' The methodology used is as described in the second paragraph of this letter.
Attachment 1 of the Corps guidance document, regarding transects, states that a baseline is used
to establish and recover locations of transects and observation points.

Transects are used to represent conditions along the boundary of federal
Jurisdiction. The number of transects must be sufficient to insure that all plant
community types in the impact area along the wetland/nonwetland interface are
revealed in the sampling. Generally, transects will be sampled at a rate of 3 per
linear mile of baseline and increase at a rate of 1 transect per additional 0.5 mile
- of baseline length. Ideally, the intervals between transects should be equal;
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however, this consideration is subordinate to the stated need to sample all plant
community types and represent conditions is close proximity to the areas of the most
direct impacts.

A baseline was established perpendicular to the hydrologic gradient along the edge of
Area A Landfill, the area of potential impact. Since the baseline was 1,700 feet (0.3 mile) in
length and the vegetative community was generally homogeneous throughout the area of potential
impact, two transects were judged sufficient and established within the area of potential impact to
document vegetation, soils and hydrology conditions on both the wetland and nonwetland sides of
the boundary. No transects were established elsewhere along the wetland boundary in Area A
since no other areas of potential impact are planned. If future plans include potential impacts to
other areas of the wetland in Area A, additional appropriate transects should be established within
the impact areas in order to document the federal boundary and wetland/nonwetland conditions in
these areas.

With respect to your comments in Attachment A, the typographical errors will be corrected
in the final submission of the wetland delineation report. Item 2 in EPA’s Attachment A discusses
the closeness of Transect B, Plots 1 and 2 (14 feet), to the vegetation cutoff of 50 percent at Plot
2. This is likely caused by the lack of herbaceous vegetation at the time the plots were recorded.
In this particular case, a reevaluation of these plots may be warranted once the herbaceous
vegetation has leafed out, if mitigation is required.

Should you have any further questions or comments regarding these issues, feel free to
contact Mark Evans or us.

Sincerely,

ATLANTIC ENVIRONMENTAL
SERVICES, INC.

Dean Guséﬂbﬁ;é;:;——'

Professional Soil Scientist

Barry L%iroé, P.E.

Project Manager

DG/BLG:sr
Enclosures

cc:  Mark Evans (NOR-DIV)
Mark Lewis (CTDEP)
Jean-Luc Glorieux (Halliburton NUS)

ATLANTIC
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DRAFI

CENED-OD-R (1145-2-303B) - S September 19591
MEMORANDUM THRU Chief, Policy Analysis Branch
FOR Chief, Regulatory Division, Operations Directorate

SUBJECT: CGuidance for the Interpretation of Wetland Boundaries
Using the 1987 Corps Manual in the Six New England States

1. On July 4, 1989 this Division disseminated a public notice
announcing the "Mandatory Technical Criteria" from the Federal
Manual for Identifying and Delineating Jurisdictional Wetlands.
It described a format and a protocol to be used by our staff to
support wetland jurisdictional determinations throughout New
England. During the two years since that notice, this Division
has reviewed or generated documents for innumerable wetland
delineations. While the 1989 form was a vast improvement over
earlier formats, our staff has noted many inadequacies. I have
also received countless comments and suggestions from the
regulated public, scientists and other professionals outside the
Corps of Engineers. As you know we are now required to use the
Corps of Engineers Wetlands Delineation Manual (1987 Manual)
However, the technical criteria for hydric soils are the same in
both manuals. The efforts made to refine our use of the 1989
Manual are still of value since the information can also be used
with the 1987 Manual. I haver attached a draft revised dataform
for use with the 1987 Manual. We issued a public notice on
September 4, 1991 that supersedes the 1989 public notice and
informs the public of the required use of the 1987 Manual.

2. A basic weakness in the Mandatory Technical Criteria found
in the 1989 Manual has been the use of soil drainage
classification. 1In the past, this interpretation related to
agricultural use and did not require any level of precision.
Throughout New England, interviews with hundreds of soil '
scientists suggests that most of them use soil morphology to
determine drainage class; yet, the range of their differences has
made it difficult to uniformly interpret soils throughout our
region. 1In the recent past, our staff was augmented by Soil
Scientist Peter Fletcher under contract from the U.S. Soil
Conservation Service in Massachusetts. Peter collated the
regional concepts of soil drainage classification and enabled us
to develop concise guidelines and a revised dataform for use by
our staff. These guidelines for soils determinations and the
dataform are consistent with the 1987 Manual. By putting our
ongoing operating concepts into text and illustrations, I expect
improved consistency among our staff in their field
interpretations. Consistency and predictability are in the
interest of the regulated public.
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CENED-OD-R
SUBJECT: Guidance for the Interpretatlon of Wetland Boundaries
Using the 1987 Corps Manual in the Six New England States

3. The enclosed materials have considered the views of numerous
experts from our region. It is my belief that nobody knows New
England wetlands better than its community of practicing wetland
scientists. The final products may not address every concern;
nevertheless, without holding them completely accountable, I am
grateful to the following for their continuing contributions and
criticisms: Jim Gove, Steve Hundley, Norman Kalloch, Kipen
Kolesinskas, Dr. Harvey Luce, Kenneth LaFlamme, Tom Peragallo,
Sid Pilgrim, David Rocgque, Jerry Rosenburg, Dick Scanu, Frank
Smigelski, Matt Schweisburg, Chris Smith, Ralph Tiner, David Van
Houten, Dr. Peter L.M. Veneman, Thomas Vlllars, Dr. wWilliam R.
Wright. We are also indebted to the Soil Conservation Service
staff in each of the six New England States for escorting our .
staff to the field and sharing their insights and interpretations
on numerous unique and difficult soils. I also thank the Maine
Association of Professional Soil Scientists, the Societies of
Scoil Scientists of Southern and Northern New England, the New
England Chapters of Soil and Water Conservationists; as well as
the New Hampshire Association of Consulting Soil Scientists, the
New Hampshire Association of Wetland Scientists, and the New
Hampshire Board of Certification of Natural Scientists. Several
hundred of the members of these organizations participated in the
field examlnatlon of versions of the enclosed materials.

Michael J. Sheehan
Senior Wetland Scientist
Environméntal Resources Section

Enclosures:

1. Wetland Delineation Guidelines

a. Performance Standards and Supplemental Definitions

b. Sample Wetland Delineation Dataform

c. Sample Illustration of Wetland Delineation Details

d. Blank -- Delineation Dataform =-- Version 24Aug9l
2. Guidelines For Soil Drainage Class Determinations

Operational Draft [Text Version 27Feb91, Illustrations lAug9l]

3. Soil Interpretation References -- Addresses
4. Important Resource Information =-- Addresses
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PERFORMANCE STANDARDS AND SUPPLEMENTAL DEFINITIONS FOR USE WITH THE 1987 CORPS MANUAL

KNOWN STATION ~— an ecsily racognizabie, accassible and recsonabdly permanent culturai or nctural fecturs used as a reference point for
horizontal survey controi and inciuded with the plan of the project site. A known station must be cvailoble within 1000 feet of racordac
observation plots. Where such reference points are not available, known stations shouid be estodlished by land survey, visibly marked
and illustrated on the plan view. The land survey rmust ba verifiobla with an accuracy of 1/500 rotio of error.

BASELINE —= A wetland survey control feature used to establish and racover logations of transects and observation points. It is usually
paraliet to the water course or perpendiculer to the hydrologic gradient. The length of the boseline may be used to guide the minimum
number of transects,

TRANSECT ~~ A line on the ground along which observations are mads. Transects ore used to represent conditions along the boundary of
tederal jurisdiction. The number of tronsecta must be sufficient to insure thot ot plont community types in the impact crea along the
wettand /nonwetland intarface are revealed inthe sampling. Generglly, transects will be sampled at o raote of 3 per linear mile of baseline
and increase at a rata of 1 transect per odditional 0.5 mile of baseline length. Ideaily, tha intervais between transects should be equal;
howaver, this consideration iz subordinate to the stated need to sample all piant community types and represent conditions in close proximity
te the creas of the most direct impocts,

OBSERVATION PLOT -~ Sites giong o transect where the details ghout vegetation, soils and hydrology are observed and recorded. Minimally,
one observation plot upgradientand another downgradient from the wetiand boundary wili be recorded. Together, thesa two points are the
geiineotor’s reasoning dehind his wetlond boundary. Consequently, it's important that these plots are fgir represantations of the site congitions
cieng the bdundcry. t's aiso important that the two documented plots ean be recoverad ond confirmed by the cuthenticating agency.
taeolly, the centers of these 2 plots should be in the ronge 5 to 15 feet from one another. Recorg plot locations must be recoverable from
a known station.

VEGETATION SAMPUNG: ~— & strotg are definead:

A, WOOOY OVERSTORY: stems in 30~-fL. radius from center of cbservetion point
1. TREES ~—~ woody, nonclimbing, ot least 5.0in. dbh (diameter ot Breast heignht)and ot least 20ft. toll.
2. LIANAS ~= woody vines, climbing on trees, shrubs or saplings.
B. WOQDY UNDERSTORY: foliage in 15—1t. radius trom center of observation piot
3. SAPUNGS ~— woody, nonciimbing, at least 0.4in,, but less than 5.0in. dbh,ond at fegst 20ft. tail.
4. SHRUBS ~— woody, nonclimbing, ot least Jft.tall, but less than Z0ft. tail
C. HERBACEQUS UNDERSTORY: foliage in 5-ft. radius from center of observation piot
5. SEEDUNGS & HERBS -~ woody, less than 3ft. tall, or nonwoody {any height)
6. MOSSES & UVERWORTS ~— Only when considered on important component of the mommunity

.

DOMINANT VEGETATION —~ Using the dominance megsures below, estimate and list the species in scch stratum of the plot that,
when ranked in desgencing order of abunaance (i.e. Percent Dominance) and cumulativeiy totstied, immeciately

exceeds SQ7T of the total dominance megsure for the strotum plus any additional species that comprise 207 or mora.

of the dominance measure for that strotum. .

OOMINANCE MEASURES =--— @s ingiccted for the strato below:
Trees —— BASAL AREA (i.e. the cross sectionai orea ot BREAST HEIGHT (4.5 ft.)

Uenas == number of stems (i.e. ot ground level) or basol arsa, as appropricte
Otner Stratc —— percent areal coverage (i.e. estimated peak growing season foliage)

TOTAL DOMINANCE MEASURE —~ the sum of the dominance measure of all species in ¢ strotum.

PERCENT QOMINANCE -— The sum of the dominonce mecsure of o species divided by totol dominance mecsure for ¢ strotum,
expressed as ¢ percent. For example —— the total cover by Carex stricta compared to the total cover of gll species in the herb layer.

HYORCPHYTES are considered to be prevgient when more than 5G7% of the list of do minant vegatation are within the ronge

QBL through FAC on the current National List of Plont Species That Occur in Wettands: Northeost (Region 1). NOTE: FAC~-, FACU ag UFL

species gre considered hydrophytes when observabie morphological or physiciogiml adaptotions to wetland hydrology are founo in the

observation plot. Except FAC~, the other + and - signs may de ignored when processing the wetland indicator status dota. i.e. OBL-,
“FACW+, FACW—, FAC+, FACU+, FACU~ ore considered OBL, FACW, FAC ond FACU, respedively.

QESERVABLE PLANT ADARTATIONS TO WETLAND HYDRCLOGY:

Preumatophores Suttressed Trees Hypertrophied Lenticels

Staeling Adventitious Roots ) inflated Leaves, Stems. or Roots
Shallow Root Systams Floating Leaves Rhizospheric Oxidgation
Potymorphic Legves Flagting Stems

HYORIC SOIL -—~ a soil thot is saturated, flooded, or ponded long enough during the growing secson o develop anaerobic conditions
in the upper part.

SQIL SURFACE —-~ For organic soils (Histosols) or mineral soils with a thick orgonic surfcce layer (histic epipedon), the soil surfoce is

the uppermost arganic harizon or layer that is. or hes been, soturcted for prolanged periods. Otherwise, the soil surface is the top of the
mineral soil. (Th{s will e used to describe the cepth to the harizons or layers, ond their thickness.)

WETLAND HYDROLOGY ~— permanent or periodic inundction, or soil saturation for asignificant period (usuclly two weeks or more)

during the growing season.

NOYL:  This fo/m seliects changes that ore conantent with Ihe subslonca of the Corps of Engineers Wetiand Dalinsction Lanvat {Technical Repart Y=B7~1) Januory 1987

Wallana Dellnsatian Dololarm ~ « Verslon 24ALGY



FOR USE WITH 1987 CORPS WEILANDS DELINEATION MANUAL
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FOR USE WITH 1987 CORPS WETLANDS DELINEATION MANUAL

1. HO" in olt the following is evidence lhal the soil is NOT HYDRIC

. 2. This chachlist is vatid for by the New England Corps of (nqinun‘:
SOIL DETERMINATION NOTE: lll" (w:tidn"lh.: :h"h- (‘:\‘q.lonz Sl:nlc:'mu';qb: haozop:iau

. Mydrology is often the mest difficult feolure to observe.
ATA & Interpretations musl tonaider the approprioteness of the odservstions in
DETERMINATION NOTE: Sght of Ihe season, recent waather conditions, and walershed ailerctions, elc.

-

3. This inlerprelive soutine may be inappropriols in unusuol coses.

HYDROLOGY 3. Inlerpretation of hydrology may require repeated obesrvalions over
mars than ona xeasen.

Yes Ho
0O Soil is frequently PONDED or FLOODED for o durotion longer thon two 0 Recorded Doto:

weeks during the growing seoson, (ollach on explanation of the Slream, loke or tidol goge ldentificati

bosis for your conclusions). !

Aeriol Photogroph dentification:

D The s0il meels the Corps of Enginecers regionol crilerio a3 o .

VERY POORLY DRAINED SOW ond there is no evidence of oltered Other Identificolion:

hydrology.

(ﬁ(:] The soil meets the Corps of Enginecrs regional crileria as o
POORLY DRAINED SO oand there is no evidence of ollered

[Q/No Recorded Dola Availoble

REPORT ANY OF THE FOLLOWING OBSERVATIONS: .
hydralogy. 0
" . - _— Ocplh to Free Woler: g .
D The Eoul meels the Corps of Engineers regional crileric 03 o .
SOMEWHAT POORLY DRAINED SOIL thot hos either of the foltowing oo b( ﬁ
two characleristics*: Depth to Seluralion: ﬁﬂ‘}w’“k 1’” Suviact
Yes HO . Ny Ocscribe Allered Hydrology: A!/,) nt
D D t. Within 6 inches of the soil surfoce there are:
Yea Ho
D D a. soil moltles wilhin an A or Ap horizon
and the sub}tﬂl is motlled throughout; OR [J tnundoted
D D b. comman lo mony, dislinc! or prominent / .
motlles with o molri-|o| chromao 3 or less; OR Saturoted in upper 12 inches
D D ¢. distinct or prominenl oxidized rhizospheres ] woter Marks
ond the subsoil is mollled throughout.
D D 2. Within 24 inches of the soil surface, there are mollles which ‘ O orint tines

ore common lo many, dislincl or prominenl, and that ore
chroma 2 or leas, ond one ol lhe lollowing:
Yes No .
D D a. ln the horizoa thol ties within 10 inches of the 1oil
surfoce and directly beneath o dark'® A or Ap horizon, .
the molrix is chroma J or less; lhe moltles ore ot teosl
10% in obundonce ond distincl or prominent, Lot

3 sediment Deposils

[} Drainoge Polterns within Wellanda

Remarks:

D D b. When o darlé® Ap horizon is belween 10 and 14 inches !
thick, welness morphology may be mosked by orgonic
moller, Normally, these problem situations will be
considered hydric when: i. hydrophyles ore prevalent,

ii. thera is no evidence of allered hydrology, ond

#ii. in \he horizon thol lies direclly beneolh tha Ap horizon,
the molrix color is chroma 3 or less and moltles are ol
leasl 10% in abundance and distinct or prominent.

Projecl Title: —
o Macte [ Cafeboftsm Znc.
D Check here and attach a descriplion af your procedures ond CO N C LU S lON S ef

conclusiona if one of the following oplions were chosen for your . Delineator: BL\bS\KPﬂ Ll&.—
hydric soil determination: measured redox polentials, colormelric

Aest for ferrous iron test {oc, o0 ~Dipynidit), or other

. measurements and obaervations. : Transect; 7:2 Pt ;* l Dote: / A/DV ?/

¢ Typically in Hew Englond, soils having these morphotogics wilt be classified

MOTE; Tres form relecl chonges that ‘ore foremient win the substonce of the Corpe of Erguneers Weimnd Devnecion Monuo! (Tectwicol Repan Y=E7=1} Jorory 1987

in an oquic suborder or an aquic subgroup in soil laxonomy. Yes No
+s Note: o dork A or Ap i3 defined as hoving o value of 3 or less Creoler lhon 50 Percent Hydrophytes? E’ D
and o chromo of 2 or less
romarne Wydric Soits Criterion Mel? M0 Yes No
; Wetlond Hydrology Present? m D IS THIS DATAPOINT WITHIN A WETLAND? & [:]

Remarks: " e vecovdvd /am[ a/a/afol)n’{, 72 *-) 73 A///omhué/y
35  dus South. The wektlind bownday /5 J07 fur Sontt

m ke ‘/;'cl'nr"l)/ aﬂ .boVw-o/z-v/ f/&@ >/

s
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ontour and project features have been removed to illustrate ground controls and recoverable points.
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FOR USE WITH 1987 CORPS WETLANDS DELINEATION MANUAL

~
- 1. “HO" in oft the lollowing is evidence thot Lhe yoil is"HOT HYDRIC ? DATA & ; :l:dwh?yrh ollen :hn mc:\ 0;‘:‘:0“ ':o\u’n‘ A ubu’v::. . o
. 2. Thiz chechliat ¥ lig { by lhe Hew England C r i : > . . Inlerpretations musl consider the opproprioleness of lhe observalions in
SOIL DETERMINATION NOTE: "': :";’C;d;‘l": :iq'l"v:'tuﬂ,;’ﬂﬂyd Saltz'mﬂr;gb: I'W::;D:‘d&:qm"“ E DETERMINATION NOTE: kght of he season, recent wealher condilions. and wolershed allerolions, ele.
3. Unix interprelive eouline moy be lnspproprale = unusust csses. 1S HYDROLOGY 3 ln\up;elulion of hydralogy may tequits cepeated obiervalions over
-~ mare thon one seoson,
Yes Ho i
(T} [J Seit is frequenlly PONDED or FLOODED for a duralion longer than two T DO Recorded vola:
weeks during the growing season. (oltoch on explonalion of the § Sleeom, loke or Vidot gage identificalion:
basis for your conclusions). :
H Aerigl Photogroph Idenlificoli
D D The soil meels the Corps of Engineers regionol crileria os o 2 .
VERY POORLY DRAINED SO ond there is no evidence of ollered é O\her tdentihicotion:
hydrology. o .
' ’ 9 3 1 O io Recorded Data Avoilable
. D D The soil meels the Corps of Engineers regional crileria as o
POORLY DRAINED SOIU' ond there is no evidence of oltered § REPORI ANY OF IHE FOLLOWING OUSERVATIONS:
hydrology. i :
4 Depth to Free Wotern:
D D The soil meets the Corps of Engineers regional criterio os a ] epih 1o Tree Yoler:
SOMEWHAT POORLY DRAINED SOIL thol hos either of the following - Depth to Solurslion:
two choracleristics®: = pih to '
Yes NO i Describe Allered Hydrology:
1. Wilhin 6 inches of the soil surfoce there ore: &
Yes Ho 3
D D g. soil mottles wilhin on A or Ap horiton 11
ond the subsoil is mollled throughoul; OR 3 [j inundoled
) H
D D b. comman lo many, dislinct or prominent 2
molltes with o motrix of chroma J or less; OR H D Soturoled in upper 12 inches
: s .
o dislinct or prominenl oxidized rhizospheres s [ water Morks
ond the subsoil i3 mottied Lhroughout. 2
- . . . < O orill Lines
D D 2. Within 24 inches of the soil surfoce, lhere ore mollles which §
ore common to mony, dislinc! or prominent, ond thol ore 5 o . R
chroma 2 or lesa, ond one of the following: ! D Sediment Deposils .
Yes No
D D a. In the horizon thol fies within 10 inches of lhe soil 3 a Droinoge Pollerns within Wellonds
surfoce and direclly beneolh a dack®™® A or Ap horizon, L4
the molrix is chroma J or less; the moltles ore ol least 2 Remorks:
10% in obund ond distinct or prominent. g
D D b. When a dork'*Ap horizon is between 10 ond 14 inches
thick, wetneas morphology moy be mosked by orgonic i
moller. Normolly, these problem situalions will be H
considered hydric when: i, hydrophyles ore prevalent, °
. lhese is no evidence of cllered hydrology, und . E
iii. in lhe horizon thot lies direclly beneoth the Ap horizon, é
lhe matrix color is chroma J or less and moltles are ot i L
feost 10% in obundonce ond distincl of prominent. 4
? Project Title:
D Check here ond otloch o descriplion of your procedures and Delineolor:
conclusions if one of the following oplions were chosen for your elineo or:
hydric soil delerminalion: measured redox polenliols, colormelric
test for ferrous iron test {oc,a,—Dipyridit), or other , .
; v meosuremenls ond observations. Transecl: Plot: . Date:
* Typically in New England, soils having these morphologiea wifl be classified ‘. Yes N
in gn oquic suborder or an oquic subgroup in soil loxonomy. |1} °
+s Note: ¢ dork A or Ap is delined as hoving o volue of 3 or less z Greoler than 50 Percent Hydrophyles? D D
and a chrama of Z or less
Remarks: g Hydric Soils Criledion Metl? D D Yes No
! Welland Hydrology Present? {3 ([ 15 1His DATAPOINT WITHIN A WETLAND? g
£
-4
H Remorks:
o
i
]
¥

|
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FOR USE WITH 1987 CORPS WETLANDS DELINEATION MANUAL

Yes Ho

SO DETERMINATION

1. "HO" in ot he fotowing is evidency thal the 3ol is"HOI HYDRIC

. 2,
NOTE: use oulside the six Hew England Sloles may be knoppropriate.
3. Iwis inlerprative rouline moy be Inoppropiiols in unusual toses.

This checklisl 13 valid for use by the New Englond Corpy of Engineers;

ATA &
DETERMINATION
HYDROLOGY

NOTE:

1 ltydrolagy it aften lhe aost diticull feoluse Lo obyervs.
2. interprelaliony musl ¢consider lhe oppropricleness of the observoliony in
kght of Ihe season, recent wealher conditions, ond walensbed olleralions, ele.

3. Interpretolion of hydrology moy require repacied observations over
more thon gne seoson,

oo

aa

oo

0o

Remaorks:

Soil is frequently PONOED or FLOODED for o duralion longer than Lwo
weeks during the growing seaaon, {ollach on explonolion of the
bosis for your conclusions).

The soil meels the Corps of Engineers regional criterio aos o
VERY POORLY DRAINED SOIC ond there is no cvidence of ollered
hydrology.

The 20il meels the Corps of Engineers regionol crilerio a3 o
POORLY DRAINED SOI ond there is no evidence of ollered
hydrology.

The s0il meels the Corpa of Engineers regional crilerio 03 o
SOMEWHAT POORLY DRAINED SOIL that has cither of the lollowing
two choroclerislics®:

" Yes NO

1. Within 6 inches of the soil surfoce there are:
Yes Ho . e X
D D a. soil mollles within an A or Ap horizon
ond the subsoil is motlied throughout; OR

(] b. comman lo many, distincl or prominent
mollies with o molrix :a( chromo 3 or fess; OR

D D c. dislincl or prominent oxidized rhizospheres
and the subsoil is mottled throughoul.

2. Within 24 inches of lhe qil sudace, there are mollles which
ore common to mony, distincl or prominent, and lhol are
chroma 2 or leas, ond one of lhe following:
Yes Ho .
D D a. In the horizon thot ties within 10 inches of the soil
surface ond direclly benealh a dack’® A or Ap horizon,
the malrix ia chroma J or less; the mollles ore ot least
10% in abund ond distinct or prominent

a0

b. When o dosk* Ap horizon is between 10 and 14 inches
thick, wetness morphology moy be masked by orqanic
molter, Normally, these problem situolions will be
considered hydric when; i. hydrophytes are prevalent,

#i. there is no evidence of ollered hydrology, ond .
fii. in the horizon thol fies directly benealh Lhe Ap hoditon,
the molrix color is chrama 3 or less and mollles are ol
teost 10% in obundance ond distinct or prominent.

ao

Check here ond olloch o descriplion of your procedures and
conclusiony if one of the following options were chosen for your
hydric sail delermination: measured redox potenliols, colormelric
tesl for ferrous iron test (e, a,—Dipyridil), or other
measuremenls ond observolions.

+ Typically in New Englond, soils having lhese morphologies will be clossified
in on oquic suborder or an aquic subgroup in s0il taxonomy.
ee Note: o dark A or Ap ia delined 03 having o value of 3 or less

| ond_a _chromo of 2_or less

NOTE: Thes formn reflects chanQes (MK Ora CONSmI wih (he sudelance of the Carpe of Ercprests Wetkand e nedtan uaresdt {Techrcar Resort ¥~87=1) Jonvary 1537

wationg Cenneciion Datoferm == Vermon 24auCH1

3 Recotded Lota:
Slreom, lake or tidol goge

Aerigl Photograph
Other

O o Re;:orded Dola Availoble

Mentificalion:

Idenlificalion:

Idenlifsicotion:

Depth lo Free Woler:
Qepth lo Soturation:

Describe Alleced Hydrology:

REPORT ANY OF THE FOLLOWING OUSERVATIONS:

inundoted

Woler Marks

Oritt Lines

Sediment Depoaits

oooaoaao

Solusoted in upper 12 inches

Uroinoge Pollerns within Wellonds

Remarks:

CONCLUSIONS

Projecl Tille:

Delineator:

Transect:

Plol: Dole:

Hydric Seits Crilerion Mel?

Wetlond Hydrology Preaent?

Greoler than 50 Perccn\.Hydlophy\es?

Yes HNo

0o
ua

[J {3 5 1HIS DATAPOINT WITHIN A WETLAND?

Yes HNo

0oag

Remaorks:




B3c(1) POORLY DRAINED B3a POORLY DRAINED

No spodic horizon, texlures ore loamy fine

sand of coorser in ol subhorizons ’ M6 spodic horizon, ond no texturol criterio
wilhin 20 inches of the soil surface

. - , ,
. 5 Surfoce O horizons ore lypically
Surfoce O horizons’ ; R ™7 ‘.LE“‘/ tess thon 3 inches thick, 8.&
’ i not o mineral histic epipedon) -
soil, surfoce
soily surloce € . .
: € , . £lo A or' Ap horizon is less
£lo Dork A or Ap horizon is less \ thon 20 inches thick ond is
then 10 inches thick ond is directly underloin by o
direclly underlain by o horizon « : horizon with either:
with common lo many, dislinct “-‘$\ (1) few to common mollles
, or prominent low chromo mollles, .o with motrix chromo 2 or less, or
-20 o i.e. chroma 3 or less. . . .
104 s . - (2) No moltling with molrix
. Ct e . ’ chromo 1 or less.
e e A reminder: “dark” meons lhe :
- - volue is 3 or less ond chromo is
", v 2 or less, ,
ol o depth less thon 20 inches ° 204-50- - .
204-50-" hos o subsurfoce horizon that has
matrix chromo 2 or less, with
— or without mottles. .
z £
< "
HES HE
HE 4N
. i
S
4
8
e
i
o
!
: §
)
50+ p 504 /\/
130 H 130
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B3b(1) POORLY DRAINED BS POORLY DRAINED
B3 b(2
No spodic horizon, textures are finer thon
loomy fine sand in any or ofl subhorizons
‘ within 20 inches of the soil surfoce No spodic horizon, some texture criteria as B3b(1)
. Surface O horizons Surfoce O horizons
soity soit. surfoce E %
: . [ . . .,
£ : A or Ap horizon is less ) £18 A or Ap horizon is greoter thon 10
™~ than 10 inches thick and is inches thick ond dork, i.e, molrix is
directly underloin by o horizon volue 3 or less, and chroma 2 or less.
with common to many, dislinct
or prominent low chroma motlies, 20 '
i.e. mollles ore chromo 2 or less, o ~
10 ond = 10l -
4
e |
- - w Directly underlain by o soit horizon
. ! thot hos more than 10% distinct or
R i [ hro L i.e.
- ot ¢ dgepth tess thon 20 inches ‘ ﬁ p;‘ommenzt °w| ¢ r) mudmo es (e
T hes o subsurface horizon that has ) e chroma Z or less), on
20t-50- malfix chromo 2 or less, with 00 BT O S 2 . 3
20 or vathiout mottles. g 20350 - = \
] ) e - -
< .
Iv] ' .
o] \ ot o depth less thon 20 inches hos
O o subsurfoce horizon thot has motrix
t of chroma 2 or less, with or without
o molties.
" Typically, the A or Ap are dark - "
:5 re. value of 3 or less ond — ¥
g1k chromo 2 or less o of £
elE [£9] £le
£1S £18
.
, Typically, the A or Ap ore dork
. i.e. volue of 3 or iess ond
chroma 2 or less
i ‘ 4
i i
[}
: i :
§
i ]
[
50~ : 50- :
-130 ‘ \\ 4 ! -130 {
~ £ : i
o ' EY
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C1

30ilr surfoce

:|E

Ll

16-4=40-.

inches
Centimeters

50+
130

SOMEWHAT POORLY
DRAINED

Spodosols, and no lekture crilerio
(Both oquic ond wudic soils may be included)

Surfoce O horizons

ey anin S
; : : A or Ap horizon
Moltled wilthin 16 inches of
\he soil surfoce. Note thot
the mollles may be ony chromao.
-t
- -— e
s — L EY - 1 -— —rm
- -~ 5 -
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wra. * -
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31 POORLY DRA

NED

Spodosol wilh lextures thol are finer thon
loomy line sond in ony or oll subhorizons
wilhin 20 inches of the soil surlace, ond

Tank Y
soity surlae e[St - : %‘@1 ™~ Surfoce O horizons
<tE W M——— A or Ap horizgn :
Has oll three of the charocterislics
listed below, with one of them
occurring within 10 inches of the
soil surfoce:
a. Mollles in the (E) otbic horizon
(i the horizon wosn’l obliteroted!)
104 — b. Organic—rich spodic horizon (Bh)
-30 greoter than 4 inches thick
with motrix colors of volue
ond chromo of 3 or less.
> c. Within the upper port of
the spodic horizon or directly
beiow the Bh horizon, the
motlles are common to mony,
distict or prominent,
"
&
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B2

saily suelate <

¢l€

thches
Centimelers

50-
|-130

.. - - - . : + -] 3 t ¥
.-u N » n “M HH ' ‘. 'L' ‘-

POORLY DRAINED

Spodosol with texlures that are loomy fine
soad of coorser in ali subhorizons wilhin
20 inches of the soil surfoce, and

Hos oll three of the charoctarislics
listed below, with one of lhem
occurring wilhin 10 inches of the
soil surfoce.
a. Motlles in the (E) albic honzon
(i1 the horizon wosn't obliterated!
b. Orgonic~rich spodic horizon (Bh)
greoter than 2 inches thick
with matrix colors of votue
ond chroma of 3 or less.

: > c. Within the upper port of

. the spodic horizon or cirectly

* below the Bh horizon, the
mgllles ore common Lo many,
dislict or prominenl.

NOTE: The difterence belween this
and B1 ore reloted lo lexture ong
the thickness of lhe Bh.

)

OPCRATIONS, DAMT w= 1AUCY? == CEND-00=R /IS

B3c(2) POORLY DRAINED

No spodic horizon, same texlure criteria os 83c(1)

s0ily surfoce {37

1€

£lv

20450~

inghes
Cenlimeters

50 -]
-130 /

A

Surfoce O horizons

»
A or Ap horizon is greoter thon 10
inches thick ond motrix is value 3

or less, and chroma 2 or less,

Direclly underloin by o soil horizon
that hos more thon 107 distinct or
prominent low chroma mottles (i.e.

chromo 3 or less), and

ot o depth less thon 20 inches haos

o subsurlace horizon that hos motrix

ol chroma 3 or less, with or without

motltles.

L]

Typicaily, the A or Ap ore dark
i.e. volue of 3 or less ond
chroma 2 or less

) " + i 3
. Ll
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D MODERATELY WELL | A3 VERY POORLY DRAINE
DRAINED MNED

Mineral histic epipedon,

-
o e|E generolly this involves
No texlural criteris. i o moderalely Lhick organic
{udic moisture regime) surface, 4 {0 8 in thick
: 4d-10 - ond, or
]:.-a . .
55— Surlace O horizons an organic—rich A or Ap
SO 3 ‘] horizon, and
¢l A or Ap horizon J
K soi} surfoce - . .
direclly below there is
0 horizon of minerol
soil maleriol that hgs
few to common motlies with
o molrix chromo 2 or less, or
when there is no moltling
o matrix chromo 1 or less.
o~ .
o e
16-4-40 soenefean v
N Belween 16 to 40 inches below
e R \\ the soil surfoce, either: °
o W e (1) Common to many, distinct
" . = or prominanl mollles thot
_:"3 P ore chroma 3 or less, or ~
D : .
vk .o P (2) Common lo many, distincl
elE . IR\ or prominenl mollles of ony
A - it . c¢hroma when the matrix chromo "
- o is 3 or less. As
- - £]=
— . X3 o c
. - £l 3
= ~__° o
”~ -~ :
e - .~
— - o '
100 | __ - - 3 :
wl . d :
. i ; g
. g ¥
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A4 VERY POORLY DRAINED C2 SOMEWHAT POORLY
/' surface horizon, ond : D RA' N E D

$3itq gurlncel . By L —
<|& No spodic horizon, and no lextural criteria.
- (Bolh aquic and udic soils moy be included)
has sulifidic moaterial S Surfoce O horizons
- (strong 1o very strong aoity surface 7 B .
~1  smell ot hydrogen suifide £[§ A or Ap horizon
gos) within 20 inches
il N . .
of the soil surfoce. Within 16 inches of the soil
either;
- s (1) Common to many, distinct
. ™ ™ or prominent moliles thal
o . are chromo 3 or less, or
(2) Common to moany, distinct
— or prominent mottles of aony:
. chroma when the molrix chroma
16--40.-4 2ot is 3 or less.
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F SOMEWHAT EXCESSIVELY TO Al VE

EXCESSIVELY DRAINED SOILS A DORLY DRAINED

- surfgce f
' E_ur oc ’}:' Hislosols, generolly
£jo St orgonic motter exlends
Lot Pl H
Coarser textured soils v lo o depth of 16 in.
(udic moisture regime) or more.
~ Surfoce O horizons
30iL; surface
<1§ [—— A or Ap horizon
16-~40
—~q Dominonliy sond; d el
- lexlures Y Y one grovely There are no
morphological or
|~ color criterio for
the underlying
mineral molerial.
V=40 e
|4
M
-
vlE ceat
2% ore notl mottled within 40 "
HK |- inches of lhe the soil surlace p
1 o
A ! B
b2 K
-100
40 I D T RRTI T FEE: PR :i ?
. 1 )
- i $ ¢
: ;
v b
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A2 \/ERY POORLY DRAINED

selp gurtoce I(—- 183 ;i_ Histic epipedon, generali
| E 2 AL R 45 4 y
£e : -- M{é‘; Ay this involves a thick
f&ins Lo B orgonic surface thol
L i oD ,_ ; s B to 16 in. thick,
bRy e AV g oy
i PR,
1 U AT % i
84-20
16-~40
no specific morphological
or color criteria for the
.~ underlying mineral
)/ moteriol, bul some wel-
ness feotures should be
documented.
v
g€
50
- 130
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£ WELL DRAINED

fine texlured moteriols
(udic moisture regime)

soib surface
£]s
A —
20-4-50...}. , .
°
L A
€8 A
-~ 100
104 L N T ol
- .~
o S
. <
b e
. -
50~
~130

T Surfoce O horizons

A or Ap horizon

Textures are finer thon toamy fine
sand thol extend lo o depth greater
than 20 inches from lhq soil surfoce.

Typicolly, nol mollled within 40

inches of the the soil surfoce; however,
motlles moy be found thol do nol mest
abundance, controst or chomao requirements
of the Moderalely Well Droined Soil

Faint mollles moy be associoted wilh the
borders between layers ol controsting
textures or direclly overlying o reslriclive
layer, such os in a compacl bosol Lill.
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CONTRAST OF MOTTLES

for use with Munsell Calor Chorls

ODirections:” Firsl, select the number of poges between the Mue of

the matrin and the HUE of Ihe mollle, Next. delermine Ihe
greolest difference of eilher VALUE or CHROMA, The appropriate
conlrost term corresponds wilh the shaded areg gbove lhe
poinl of inlercepl on the HUE line wilth thol number.
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Contrest of Wollles:

feint == Hye and chromo of melris end mollies are closery
relaled. Mole* : when similer bul loe chroma end volue .
ine moltles and matris mey ¢iflar vy one poge.

Oistinel == The ‘matde ond mollies commany €ifler 1 to 2 hyey ar-
1evercl unils in threme 4ne teveral units of volue

Frominent —— The molriz end motiies commonly gilfer yeverer unity
I hye sna/for Severol ynily in vetue end chvoma

LEMO0~00-2sm-y Svargt
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.ess than 27

ABUNDANCE OF MOTTLES

2% 10%
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COMMON '

Abundance ranges from 2% to 20%

MANY

More than 209
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CUIDELINES fOR SOIL DRAINAGE CLASS DETERMINATION
used for Section 404 of tleon Uster Act Jurisdictional Interpretations by
U.S. Army Corps of Engineers, Mew England Division
** OPERATIONAL DRAFT --

(Versipn 27Feb?1)

the range of soil profile conditions are illustrated on the pages following the entfre text. Above esch stylized
drawing there sre large letters and mubers corresponding to the parsgraphs In the text, the full range of
condlitions that are deseribed In the text fs represented by verticsl section through esch profite.

A, VERT POORLY DRAIXED SOILS sre soils thst have an aquic molsture regime snd one of the foltoulng:
1. Organic soll materisls that extend from the soll surface® to o depth of 18 or more Inches (f.e.
Histosols), ’ . .
2. Organte soll materfals thet extend from the soil surfsce to » depth of 8 to 18 Inches (S.e. Bistle
epipedon), .
3. A mineral histic eplpedon (e.g. orgsnic surfsce tayers that sre & to 8 Inches thick and/or have sn

organfc-rich A or Ap horlzon) and, In the sofl horizon that lies dlrectly under an O, A, or Ap horlion

there are few to common motttes with the matrix chroma® of 2 or less or, |f there are no motties in
this underlying layer, the matrix chroma s § or less,
. Suttidic matarisls® within 20 fnches of the soll surfsce.

L POOALY DRAINED SOILS are solls that have an squic mofsture regime and one of the followlng:

1. A spodic horizon and & texture that §s flner thsn tosmy flne sand In some or slt subhorlzons within 20
inches of the soll surface; snd have sll the folloving characteristics, with one of these
characteristics evident within 10 Snches of the sefl surface:

Hottles within the aible horfzon,d

organte-rich spodic (Bh) horfzon greater than & Inches thick with matrix colors of value and
chrons of 3 or less, )

Motttes® that are comon to many, distinct or prominent, sre within the upper part of the
spodie horizon or are directly below the orgsnic-rich {Bh) horizon.

2. A spodic horizon and & texture that is toemy fine sand or cosrser In atl subhoritons within 20 inches
of the soil surface; and have sil the follouing characteristics, with one these characteristics evident
within 18 Inches of the soil surface:

[ B
b.

not

Mottles uithin the atblc horlzon,d

Organicerich spodic (Bh) horizon grester than 2 fnches thick with matrix colors of velue and
chroma of 3 or tess.

Mottles® that are tommon to many, distinct or preminent, are within the upper part of the spodic
horlton or are directly below the organic-rich (Bh) horlzon,

heve 8 spodic horiton and have one of the folloning:

Any soll texture, and the matrix of the soll horlaon vhich Is within 20 Inches of the surface
snd directly underlylng an 0, A, or Ap horfzon, fs chroms 2 or Less when mottles sre few to
common; of {1 there are no mottles In this horizon, the mstrix chroms fs 1 or less.

Within 20 Inches of the soil surface, both the texture fs flner than losmy fine sand tn some o
all sybhorhnns, wnd there ts a subsurface horlzon with s mateix color of chroms 2 or less, and
one of the following:

(1} In the soll horlzen directly underlying an A or Ap horfzon and within 10 Inches of the soft
surface, there are mottles that are common to nany, distinct or prominent, snd that are chroms 2
or less.

(2} In the sefl horfzon directly undertying o thick, dark A or Ap horhm', there are mottles
that are distinct or prominent, greater than 10X In sburdance snd that are chroms 2 or less.

Within 20 fnches of the soll surfsce, the texture Is toamy fine sand or cosrser fn ot
subhorizons, and there §s & subsurface horlizon with s metrix color of chroms of 3 or less, and
one of the following: . . *

(1) In the s0il horizon directly underlylng o derk? A or Ap horfron and within 10 inches of

the soll surface, there sre mottles thst are common to many, distinet or prominent, and that are
chroma 3 or less, .

(2) In the seolt horizon directly underlylng & thick, dark A or Ap horlxon', there are mottles
that are distinct or prominent, greater then 10X in lbt‘ndnncc, snd that ere chroma 3 or less.



C. SOMEVHAT POORLY DRAINED SOILS are soils that have an aquic or udic maisture regime and either of the
tollouing: . . .

1. A spodic horlzon that is wottled within 16 inches of the soil surface, regardiess ol the chremy of
those mottles.

2. Ko spodic horizen and, within 16 inches of the soll surface, there Is one of the follouing:
a. Nottles Chat are common to meny, distinct or prominent, and-have a chroma of 3 or less. .
=~ b. A matrix chroms of 3 or less with motties which are common to many, distinct or prominent,

regardless of their chroma,

0. WCOERATELY UELL DRAINED SOILS are solls that have a udie molsture regime and, betusen s depth of 14 to &0 B
inchés below the 2oll surface, have one of the following:

1. Hottles that sre common to myny, distinct or prominent, and that are chroma 3 or {ess, .

2, A natrix chroma of 3 or less and mottles that sre common to many, distinct or prominent, regardiess of
thele chrom.

€. VELL DRAINED SOILS are soils that have s udlc molisture regime and textures finer than toamy fine sand 1nat -
extend balow 20 inches, and are not mottl within &0 nches of the soll surfsce. :

f. SOMEUMAT EXCESSIVELY TO EXCESSIVELY ORAINED SOILS sre all other lolls.l

Endnates:

a. S0IL SURFACE -- For Organic Soils (Nistesols) or mineral solls with s thick organic surface tayer (histic
epipedon), the soil surface it the top of the uppermost organic horlzen that Is, or has been saturated for prolonged
perfods. Otheruise, the soil surface is the top of the mineral soll. This definition is intended to be used
throughout these guidetines,

b. $SOIL COLORS *» All soil colors are documented under molst conditions using s Munsell system standardized soll .
color book, The terms “value® and “chroma® are 3oil color descriptors used in these yuldellnes, The tera matrix .
refers to the dominant color that oteuples the greatest volums of the horlzon or Vayer. ]

¢, sutfidic materfats -« in s sample from within a 20 inch depth, hydregen sulflde gas s present §f 2 strong to .
very strong odor of rotten sggs fs Immediately detected, This procedure is acconptished In the field, generally
when you open up your pit to describe the soll profile, o

d. tt is our Intent o require this criterlon only when an atbic horlzon s evident, WUhen the hortzon {s evident,
nottting should appear within 10 Inches of the 2oil surface. Obliteratlon of the stble horfzon may occur in sreas
of poorly drained Spodosols wvhere repested tree throus mix and often disguise any evidence of a discrete albic (£)
horizon above the spodic horlzon, FPlowing may produce a similar result. Hottling of the alblc horizon may be
dit{icult to {nterpret and may involve falntly contrasting shades of gray.

¢. Hottles may be of any chroma,

t, 1o ba thick and dark, thls horizon sust have 8 thickness greater than 10 Inches and the macrix color must te a -
value 3 or less and chroma 2 or less,

g. To be dark, this horizon must have a satrlx color that I3 valua 3 or less and chroma 2 or less.

b Felnt mottting 1s elloved within 40 Inches of the soll surface for some well drained soils when the soil
n;su:lv‘\s :s sssoclated yith contrasting textures or dicectly overlylng a restrictive tayer, such ss in & compact
glaciat chlL, .

{. Wot ati uet sofls have been excluded by the marphotogical criterin used tn these guldelines for moderately well .
drained or better. Some sofls within the New England reglon have devetoped ulthin mineral parent materiats that ‘
sask or Irhibit the development of solt morpholagy. These difffcutt Interpretacions myy fnclude solls developed In

Triasslc red sandstones, esrbonilferous schists, strongly calcarfous sediments, recently deposited sediments, snd

some solis sdjacent to brackish and dalt water bodles, ete. In this reglon, we recognize the need to Identify the

generat locations of these unique soils and the nced to develop reliable fietd criteris for these exceptions,

¥ .
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GUIDELINES FOR SDIL DRAINAGE CLASS DETERKIRATION :
C O N TRAS T O F M OTTLE S R uzsed for Section 4D4% of Cleon Vater Act Jurisdictional Interpretations by
) U.S. Army Corps of Engineers, New England bivision
For use with Munsell Color Chorts - * OPERATIONAL DRAFT --
' Wersipn 27FetA1}
Direclions:~ First, select the number of pages belween the Hue of . R
the ‘motrix and the HUE of the motlle. Hesl, delermine the . ¢

greotest difterence of either VALUE or CHROMA. The oppropriote ’ . The range of solt profile conditions are {llustrated on the psges following the entire text. Above each stylized
conlrast lerm corresponds with fhe shoded area above the . ,z},",‘;‘,- drauing there sre targe letters and mumbers corresponding to the paragraphs In the teat, Ihe full range of
point of intercept on the HUE line with lhat number. ‘d" ;',’0,"\-‘,’ & conditions that sre described ln the text is represented by vertical section through esch profile.
o .
A, VERY POORLY DRAINED SOILS are solls that have an squlc moisture regime snd one of the foltoning:
6
1. Organic soll materists that extend from the soltl surface® to @ depth of 16 or more inches (i.e.
Histosols), . :
5 2, Organie soll materials that extend from the soll surfece to a depth of B to 18 Inches (l.e. histic
eplpedon). .
. 3. A minerst histic eplpedon (e.g. arganic surfsce luyers thet sre & to 8 Inches thick snd/or have an
o el tiocalada B b organicerich A or Ap horizon) snd, In the solt horizon that {les directly under an O, A, or Ap horlzon
§ 4 ‘:‘:‘r‘:‘:‘:’:‘:’:‘:‘:‘:‘:‘:‘:’:‘:‘:’ there are few to common motties with the matrix chroma® of 2 or less or, I there sre no mottles In
H SRAREEEEIRIIIIHIRRKK this wdertying Layer, the metrix chroms Is | or less.
5 0.0.0.0‘0‘0.0.0‘0.0.0.0.0’0.0.0‘0.0.0 " idi H l teh {
. 3 0.0‘0.0‘0.0.0.0.0.0‘0‘0‘0.0.0‘0‘0‘0,ﬁ 22 . Sulfidic materials™ within 20 inches of the soll surfsce.
$.0.0.0.8.0.0.0.0.0.0.9.6.006.0.7
i O et asetaletatosatetatoreli L u
H XK R AKX KK KRNI XA ) —oxrky v, POORLY DRAINED SOILS sre solls thet hsve sn squic molsture regime and one of the foltoulng:
- 2 17
3 7 RN AL IS
‘.O.W Frer 1. A spodic horizen and a texture that is finer then losmy fine sand fn some or all subhorizons within 20
.0.0.656- inches of the soll surfsce; and have all the follovwing characteristics, with one of these
1 et ‘ characteristics evident within 10 Inches of the soil surfaces
57
< 2 ) . Hottles within the albic horfzon.?
HA AN T b. Organle-rich spodic (8h) horfzon grester then & Inches thick ulth matrix cotors of value and
7d VP, ¢ ALd .
_ﬁ Ht: g’ ¢throma of 3 or less,
7 — . [N Hottles® that are common to wmany, distinct or prominent, are within the upper part of the
e 1 2 3 spodle horizon or are directly below the organie-rich (3h) horizon.

Gifference n CHROUA
. 2. A spodic horfzon snd » texture that Is losmy flne sand or coarser In alt subhorizons within 20 Inches
Contrent of Wotties: of the sofl surface; and have 33! the following cherscteristics, with one these characteristics evident
within 10 Inches of the soil surfaces

Feimt == Hye ond chrama of malrs end mallies ere Closely
1elated. Noie* @ wnen similar byl tow Chromg and volue . . d
L, “.r he mollies end moiris may ¢itler By ont poge. ., Hottles within the slbie horfzon.
! m irtinst == The metrle sng matties commanty et 1 to 7 huss or b. Organle-rich spodic (8h) horlzon grester than 2 Inches thick with matrix colors of value and
Sevarol unils in throme end S¢verd) wnits of volue chroma of 3 or less,
- " - ;mn' maniy gitter sevecor uaits c. Hottles® that are common to narry, distinct or prominent, sre within the upper pert of the spodic
- o i v ¢
mnen n h‘u:‘:n:/:vn!qﬂ.".:m"l: n mZo oy g'mvmq v harfzon or ere directly below the organic-rich (Bh) horlion,
TUMD-00- 17—y +wari? 3. 0o not have s spodic horizon snd have one of the followings i
AB U N DAN C E O F M OTTLES - .. Any soil texture, and the matriz of the soll horfzon vhich i3 within 20 inches of the surfsce
. and directly underiying sn 0, A, or Ap horizon, I3 chroms 2 or less wvhen mottles sre few to
ey - common; of §f there sre no mottles in this horlzon, the matrix chroma I3 | or less,
27 ] 07 207 b, Vithin 20 Inches of the soll surface, both the texture I3 finer than losmy fine sand In some or
(] o o 3Ll subhorizons, and there I3 & subsurface horizon with a matrix color of chroma 2 or less, and
. . one of the following:
v ¢ A ' ' (1) In the soll horiton directly underlying an A or Ap hortzen and within 10 Inches of the soll
] . A x .'4 surface, there are mattles that are common to many, distinet or prominent, and that are chroma 2
v L] ' ) n ) or less,
- ? l. N 4 .‘ (2} In the soll horiton directly udertylng o thick, dark A or 2p horlum', there sce motties
"y ¥ that are distinet or prominent, grestar than 10X in abundence and that are chroms 2 or less.
T t . 1% | ] L
" . - "_ - L ER €. Vithin 20 Inches of the solt surfece, the texture s ltosmy fine sand or cosrser In all
. L] M Pl I ] - subhorizons, and there is & subsurface horizon with a matrix color of chroma of 3 or less, and
51 ol one of the following: - . .
(1) In the solt horfron directly undertying » dark? A or Ap horfzon snd uithin 10 Inches of
- . MANY the soll surfsce, there are motties that art common to meny, distinct or prominent, snd that are
W COMMON chroma 3 or {ess. .
ass than 2% Abundance ranges from 2% to 20% More than 209 (2) in the sofl horiren directly urderlying s thick, dark A or Ap horhoﬂ', there are mottles
that sre distinct or prominent, greater than 10X in -bxpdmcn. snd that are chroma 3 or less.
[ i e P
4=1
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SOTT, INTERPRE TION REFERENCES:

1. Scil Taxcncmy:

to Soil Taxorxmy 4th Ed. Reys to The Taxonamic
SMSS Technical Monograph No. 19 Classification of New Englard
Virginia Polytechnical Instituate Soils
and State University $14 -> Michzel Cucmo
Mail to: Internaticnal Soils 22 Jewett Avernue
$12 Check -> Crop & Soil Exrwvirormental S. Berwick, ME 03908
\Szcn.ences. Department

irginia
Blac}csburg VA 24061—0404

2. Published Scil Surveys: .-
Connecticut: Maine:

USDA-5CS USDA~ SCS Office Building
16 Professiocnal Park Road University of Maine
Storrs, CT 06268 Orono, ME 04473
Massachusetis: New Hampshire:
USPA-SCS USDA-SCS
451 West Stxest Federal Building
Amherst, MA 01002 Duarham, NH 03824
Rhcde Islard: - Vermont:
USDA-SCS USDA-SCS N
46 Quaker Izne 69 Unicn Strest
West Warwick, RI 02893 Winooski, VT 05404

3. Horizons, Mottles, USDA Texture and
Cther Appreprilate Features:

Soil Survey Marmal
Chapter 3
"Exzmination and Description of Soils"

4. Soil Colors:

Mmsall Scil Color Charts
Machketh Division of
Kollmorgen Corporaticon
2441 North Calvert Strest
Baltimore, MD 21218



