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1.0 INTRODUCTION

The Village of Hewlett Harbor (the Village) has retained D&B Engincers and Architects,
P.C. (D&B) to evaluate the storm water drainage system surrounding Pepperidge Road and to
assess the periodic flooding conditions at five locations within the Village. These locations
include:

* The intersection of Auerbach Avenue and Pepperidge Road
¢ The intersection of Everit Place and Heather Lane

* The intersection of Heather Lane and Azure Place

e  The intersection of Azure Place and Pepperidge Road

* The intersection of Everit Avenue and Waverly Avenue

These areas have been subjected to recent flood events. Refer to Figure 1-1, Project
Site Location for the overall locations of the “Frequent Flooding Arcas” listed above.

There are two overall objectives of this study. The first objective is to perform a
hydrologic and hydraulic analysis of the tributary area and the two separate existing storm water
management systems surrounding Pepperidge Road. Tasks associated with this objective
include:

* define the contributing watershed;

o develop a hydrologic model 1o determine the peak storm water runoff rates for
various theoretical storm events;

* determine the capacity of the existing storm water management systems in the study
area; and

* outline major deficiencies in the existing drainage system,
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The second objective of this study is to prepare a preliminary evalvation of several
conceptual alternatives for mitigating the flooding conditions of the study areas. The hydrologic
and hydraulic model generated as part of the first objective will be used to perform a preliminary
evaluation of the conceptual alternatives ability to mitigate the localized flooding conditions.
Conceptual construction cost estimates of the alternates will be prepared to assist the Village in
future planning and decision making with respect to flood mitigation at the four study arcas.
Included in the conceptual construction cost estimates are figures for infrastructure
improvements. Soft costs such as engineering design services, environmental permitting,
construction management services, land acquisition, and easements are not included in the

conceptual construction cost estimates.

Evaluation and mitigation of extreme coastal flooding is beyond the scope of this study.

All elevations in this study refer 1o the National Geodetic Vertical Datum of 1929
(NGVD29).
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2.0 STORM WATER MODELING AND METHODOLOGY
2.1  Background

The storm water modeling for this study was divided into two basic components:
() hydrology, which is the study of runofY and the factors that influence it; and (b) hydraulics,
which is the study of the storm water flow in the stream channels, ponds, pipes, culverts and
pumps that convey the storm water flow to a specified discharge point. In this case, many
discharge points are tidally influenced,

The procedure used to analyze the storm water flow rates generated by each of the study
walersheds was the Soil Conservation Service (SCS) Natural Resources Conservation Service
Technical Release 55 as incorporated into the computer program Awiodesk Storm and Sanitary
Analysis, This program computes storm water runoff volumes, peak rates of discharge, and
hydrographs based on wntersf\ed characteristics and routes these flows through ponds, streams,
pipes, culverts and pumps.

22 Hydrologic Analysis

Urban storm water hydrology and hydrologic modeling is a predictive tool that uses data
available and theoretical storm events to approximate what may happen in the future. The results
are only science-based predictions and may or may not actually occur in the future. While the
hydrologic processes are well understood, the necessary equations and boundary conditions
required to solve them arc often quite complex and constantly changing given a variety of
conditions. In the hydrologic analysis of a watershed there are several site-specific factors that
influence the volume and rate of storm water runoff’ gencrated by a watershed. These site-
specific variables include area, hydrologic soil classification, runoff curve number, time of
concentration and rainfall amount. A brief description of each of the variables used in the
hydrologic analysis is described below.

34 1KK09091401(R02) 2-1



Area

The first step of the hydrologic study was to delineate the entire watershed contributing
flows to each of the study areas. This was done using topography of the area, in addition to

walking the areas to field verify existing conditions.

In addition to delineating the entire or overall watershed, the study areas were further
divided into subdrainage areas. These subdrainage areas were delineated based upon important
hydraulic features such as storm drain system inlets or catch basins, topography and ground

cover and other key items.

Runoff Curve Number

The runoff curve number (RCN) indicates the runoff potential of a particular soil cover in
an unfrozen state. The RCN is determined by evaluating the hydrologic soil group, land use and
groundcover. Impervious surfaces, such as pavement, have a high RCN, while less impervious
surfaces that generate less runoff, such as woods, have a lower RCN. For the Village watersheds,
the groundcover consisted of three major elements: impervious surfaces such as roads, parking
lots and buildings; woods; and grass. A weighted RCN was given to each subcatchment based
upon the relative area of each type of groundcover,

Hydrologic Soil Classification

The Natural Resource Conservation Service (formerly the Soil Conservation Service)
classification system categorizes soil into four runoff potential groups. These groups range from
“A" soil, with high permeability and little runoff production to “D” soil which has low
permeability rates and produce much more runoff. Information for the Village watershed was
obtained from the NRCS Soil Survey. A majority of the soil in the watershed area is classified
as “B" type soils. Refer to Appendix C for the NRCS Custom Soil Resource Report.

#3441'KK09091401(R02) 2-2



The time of concentration (Tc) is defined as the time required for runoff to travel from
the most hydrologically distant point of the subcatchment to the design point. This is a very
important factor when determining peak runoff rates from many large subdrainage areas. The
peak runoff rate may not occur until runofT is being contributed from all subdrainage arcas, and
runoff from each subdrainage area may not reach the study area at the same time. The time of
concentration is determined by summing the travel time for each flow segment along the
subcatchment’s hydraulic path, The travel time is affected by the slope of the land, length of flow
path and roughness of the flow surface.

Rainfall

To simulate various storm events over the Village the SCS type 11T (coastal) rainfall
distribution curve was used. This SCS curve is a synthetic rainfall distribution that contains a
range of intensities and durations summing to a 24-hour rainfall total. The 24-hour rainfall total
is based upon the return frequency of the storm, i.e., for a 2-year storm, the 24 hour rainfall is
3.5 inches. This theoretical rainfall curve is used to represent a wide range of conditions and not
a specific or actual rainfall event, The 24-hour rainfall for the various storm events as used in
the model is given in the table below (Table 2-1).

Table 2-1
24-HOUR RAINFALL AMOUNTS
FOR NASSAU COUNTY

Storm Event 24-hour Rainfall (inches)
2-year 35

S-year 4.5

10-year 5.0

50-year 7.0

100-year 73

Source: New York State Stormwater Design Manual
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A storm event with a 2-year frequency has the probability of occurring, being equaled or
exceeded once in two years. The frequency simply implies a predicted average number of years
between events that equal or exceed the given magnitude. Therefore, it is not impossible or even
uncommon to have two or more 2-year storm events happen within the same year. For example,
the probability of having at lcast two 2-year storm events happen within one year is 25%. The
probability of having at least two 5-year storms within 1 year is 4%,

2.3 Hydraulic Analysis

After the runoff generated from each drainage area was calculated the flows can be used
to evaluate the conditions within each storm sewer system. The storm sewer system is the
network of catch basins, pipes, recharge basins or other storage features, pump stations, tide
valves and other structures that collect and convey the storm water runoff to its eventual
discharge point. Each component in the storm water management system has a capacity or limit
on how much runoff it can convey or store. For example, several factors have an influence on

the carrying capacity of a given pipe or culvert and include:

¢ Pipe Size: Pipe capacity is proportional to the size of the pipe.
o Pipe Slope:  The greater the slope of the pipe the greater its capacity to convey flows.

* Pipe Roughness: The smoother the interior of the pipe the greater its capacity to
convey flows.

* Tailwater Condition: A pipe discharging to a free surface will have a greater capacity
than a pipe whose discharge is submerged. While high tide varies between elevation
3.0 to 5.0, the hydraulic model accounted for a high tide elevation of 4.4 at Point
Lookout, New York, in National Geodetic Vertical Datum 1929 (NGVD29). Storm
surges will bring an even higher tide and may cause additional flooding based on
local topography.

Pipe and culverts can operate under gravity conditions or under pressure. Under gravity
conditions, the pipe is flowing partially full and the pressure inside the pipe is the same as the

03441 KKO9091401(RO2) 2.4



atmosphere. Under pressure conditions, the pipe is flowing completely full and the pressure
inside the pipe is greater than atmospheric pressure.

An important measurement when evaluating pipe systems operating under pressure is the
Hydraulic Grade Line (hgl). A pipe operating under pressure does not mean its useful capacity
has been exceeded and flooding will occur. The hgl must be evaluated to determine if a pipe has
the capacity to convey the required flows. The hgl represents the elevation to which the water
will rise if given the opportunity to leave the confines of the pipe through an opening such as a
catch basin or manhole; this phenomenon is called surcharging. If the hgl remains below the
existing ground elevation, then flooding or surcharging due to a lack of capacity is not a factor.
However, when the hgl elevation is greater than the existing ground surface, the existing catch
basins and manholes will surcharge. This can be seen as water gushing out from the catch basins
and manhole covers being displaced. Hydraulic head is a measurement of the water pressure
expressed in units of height and is used to calculate hgl between two points. Head losses will
influence the hgl by raising the surface elevation of the water. Factors in a drainage system that
will influence the hgl negatively are known as head losses. These losses typically occur at
manholes or junctions. Factors that influence head losses at manholes or junctions include:

* Pipe bends: A pipe enters a manhole or junction and is forced to a different direction.
The greater the bend, the larger the head loss.

* Pipe constriction: Two or more entrance lines are routed to only one exit. A greater
amount of entrance lines increases the head loss.

¢ Tailwater Condition: A pipe discharging to a free surface will have a greater capacity
than a pipe whose discharge is submerged.

24 Summary of Flows through Existing Storm Sewer System

Based on the results of the model, the existing storm sewer system lacks the pipe capacity
to convey the 10-year storm event. The design flow for the 10-year was calculated in order to
identify locations of the storm sewer system that are undersized and need to be improved 1o meet
current Design Standards.

4344 11KK09091 401 (R02) 2.5



Table 2-2 summarizes the results of the analysis of the existing storm sewer system and

identifies where deficiencies exist.

Table 2-2
Summary of Existing Storm Sewer Flows - Village Hall System

Theoretical
Capacity Under 10-Year

Upstream | Downstream | Diameter | Length Slope Gravity Flow* Design
Conduit 1D D in () (%) (cfs) Flow (cfs)
Link-01 170 J2 18.000 | 250.00 | 0.2200 4.27%+ 9.46
Link-02 J2 15 36.000 | 260.00 | 0.2900 3118 11.29
Link-03 15 J11 36.000 65.00 | 0.3400 33.63 17.49
Link-04 111 J13 36.000 | 280.00 [ 0.3500 34.16 17.79
Link-36 J25 J23 15.000 127.00 [ 0.1900 241% 3.86
Link-38 123 J22 15000 | 211.00 [ 0.1700 2.3%* 3.87
Link-40 J22 J20 15.000 37.00 [ 06100 437 3.87
Link-33 120 J19 18.000 19.00 1.0500 9.34 421
Link-08 119 J16 24.000 | 270.00 | 0.1800 8.27 5.56
Link-07 116 J15 24.000 160.00 | 04000 12,40 831
Link-06 JIs J13 24.000 160.00 | 0.3800 12.04 8.31
Link-05 JI3 J14 42.000 17492 | 0.0300 15.74%% 24.63
Link-10 14 164 42.000 50,00 0.1500 33.77 24.63
Link-11 164 166 42.000 | 666.00 | 0.1600 35.08 25.84
Link-12 166 Village 42.000 | 257.00 | 0.1500 33.53** 54.34

*Theoretical ity based on Manning's equation n=0.013.
**Denotes that pipe is undersized to convey |0-year storm event.
Table 2-3
Summary of Existing Storm Sewer Flows — Pepperidge Road System
Theoretical
Capacity Under 10-Year

Upstream | Downstream | Diameter | Length Slope Gravity Flow* Design
Conduit D D (in) () (%) (efs) Flow (¢fs)
Link-43 136 135 15.000 20.00 0.7000 4.68 2.9
Link-44 135 134 15.000 212.00 | 0.1600 2.21 1.85
Link-45 134 J33 18.000 185.00 | 0.0900 2.78** 3.05
Link-13 133 137 24.000 94.00 | 0.0500 4.38 3.05
Link-14 137 139 24.000 34.00 | 04000 12.35 3.88
Link-46 139 J42 24,000 | 230.00 | 0.0300 3.37%¢ 3.88
Link-73 J42 J51A 24.000 | 411.63 | 0.0900 5.72 4.20
Link-87 JS1A J58 24.000 | 364.14 | 0.0100 1.98** 4.76
Link-76 158 J60B 24.000 | 321.00 | 0.1100 6.57 4.76

344 1KK09091401 (RO2)
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Theoretical
Capacity Under | 10-Year

Upstream | Downstream | Diameter | Length Slope Gravity Flow* Design
Conduit 1D 1D (in) (ft) (%) (cfs) Flow (¢fs)
Link-79 J60B 159 24.000 28.48 | 0.0500 4.19%+ 8.64
Link-64 159 1598 24.000 20.00 | 04100 12.63%* 14,18
Link-65 J59B 159C 24,000 32.00 1.0200 19.82 14.18
Link-66 J59C Richards 24,000 | 218.00 | 0.5200 14.18 14,18

*Theoretical capacity based on Manning's equation n=0.013.

**Denotes that pipe is undersized to convey 10-year storm event.

The hydraulic study will identify system deficiencies and be used to develop conceptual

solutions,

*IH1IKK09091401(RO2)
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3.0 EVALUATION OF STUDY AREAS
3.1  General

The stormwater management system that facilitates the “Frequent Flooding Areas™ is
divided into two separate systems, the Village Hall System and the Pepperidge Road System,
with two corresponding outfalls. Refer to Figure 3-1, Existing Tributary Watershed for a
delineation of the watershed. -

In general, the storm water runoff flows overland to the corresponding stormwater
management system, The system is made up of a network of catch basins and manholes, feeding
directly into pipelines that connect to outfalls at Auerbach Canal and Thixton Creek.

3.2 Pepperidge Road System
3.2.1 Existing Conditions

The Pepperidge Road System facilitates the westerly most part of the drainage study area,
Spanning from Heather Lane to Richards Lane along Pepperidge Road, the system has a
drainage area comprised of approximately 86 acres. Storm water runofl is collected and
conveyed through a network of catch basins and pipes within the watershed and ultimately
discharges into a 24-inch pipeline before running to the outfall located at Auerbach Canal.

The waltershed was divided into 17 sub-drainage areas in order to route runoff through
each critical component of the storm water conveyance system. Table 3-1, Pepperidge Road
System Drainage Arca Summary summarizes the parameters used in the modeling of the

drainage areas and the discharge rates from each drainage area for the 10-year storm event.
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Table 3-1
Pepperidge Road System Drainage Area Summary

Peak Runoff
Rate from the
10-year event
Sub-Drainage Area Name | Area (acres) RCN TC (mins) (cfs)
Sub-30 1.30 72 32 1.84
Sub-31 2.12 72 42 2.64
Sub-32 0.68 70 28 0.93

The storm sewer conveyance network that was modeled originates at the intersection of
Heather Lane and Everit Place. The system passes through private property between Heather
Lane and Pepperidge Road. The remainder of the system follows Pepperidge Road, crossing
Harbor Road into private property, and continuing on Richards Lane prior to reaching the outfall.
Refer to Figure 3-2, Pepperidge Road System Watershed for a plan of the watershed and each

storm water conveyance element modeled.

The Pepperidge Road System has a 24-inch outfall into Auverbach Canal which is tidally
influenced. Tidal elevations were taken from a water-stage recorder installed by USGS at the
Reynolds Channel at Point Lookout, NY. The hydraulic model accounted for a tidal curve with a
High Water (HW) and Low Water (LW) elevation of 4.42 and -0.42, respectively in NGVD29, at
Auerbach Canal. In addition, the 100-year flood plain is approximately elevation 7.0. This
elevation would completely overtaken the elevation of the bulkhead, surrounding area and
properties. Refer to the FEMA flood plain map in Appendix B for the limits of the 100-year
flood plain.

Based on these results, the Pepperidge Road System accounts for flooding at two of the

“Frequent Flooding Arcas™ the intersection of Everit Place and Heather Lane and the
intersection of Auerbach Avenue and Pepperidge Road.
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322 Conceptual Solutions

The cause of the flooding conditions at various locations surrounding the Pepperidge
Road System can be attributed to a lack of capacity with the drainage infrastructure between
Heather Lane Richards Lane, as well as minimal slope between the most upstream point and
outfall. The lack of capacity can be addressed by creating an additional storm drain system with
a corresponding outfall to handle the flows entering at the most upstream point at Heather Lane.
In addition, attenuating and displacing flows to the existing Village Hall System north of Heather

Lane will minimize flows entering at Heather Lane.

323 Recommended Improvements

The following conceptual alternates are assuming that all alternates are constructed in
stages. Each additional alternate will increase the amount of flood mitigation realized. The
modeling outputs for the proposed conditions can be found in Appendix A.

Alternate | — Increasing Pipe Capacity at Richards Lane with Correct Slope

This proposed concept would involve the correction and installation of the storm drain
system at Richards Lane. It was discovered during the pipe cleaning and inspection phase that
the existing storm drain system at Richards Lane to the Outfall at Auerbach Canal was originally
installed with adverse slope and at an elevation that creates a weir. This causes an obstruction of
flow for storm water traveling from Pepperidge Road to the outfall. Refer to Figure 3-3,
Richards Lane Existing Conditions Profile for a profile of the existing condition. Refer to
Figure 3-4, Alternate 1 - Proposed Condition for a layout of the proposed alternate.

This line must flow by gravity; therefore, the diameter of the pipe would be increased to a

36-inch from a 24-inch. Drainage manholes, inlets and pipe are typically installed within Village
roadway right-of-ways and may require utility relocations such as gas, water, sanitary sewer and
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tel/data based on offset requirements, The proposed concept would include the installation of a
new outfall with a flap gate. Refer to Figure 3-5, Richards Lane Proposed Conditions Profile
for a layout of the proposed condition. The estimated construction costs are $310,000.

Alternate 2A_— Provide an Additional Storm Drain System with New Outfall,
Configuration A

Refer to Figure 3-6, Heather Lane and Auerbach Avenuc Existing Conditions Profile

for a profile of this area.

The hgl for the 10-year storm event is shown on the profile in Figure 3-6. The hgl
exceeds grade elevation for much of the system indicating extensive flooding during the storm
event. The proposed recommendation will focus on increasing conveyance capacity to an
additional outfall with no correlation to the Pepperidge Road System.

The proposed concept would involve installing a system with large pipes, from 24-inch to
42-inch, constructed at adequate slopes to convey the required flow. Refer to Figure 3-7,
Alternate 2A - Proposed Conditions for a plan of the proposed condition. The proposed system
would begin at Heather Lane, extending to Pepperidge Road through Auerbach Avenue, and to
private property. The pipe would extend through the Seawane Club golf course to a new outfall
with a flap gate at Thixton Creek. Drainage manholes, inlets and pipe are typically installed
within Village roadway right-of-ways and may require utility relocations such as gas, water,
sanitary sewer and tel/data based on offset requirements. The proposed system would service
storm water volume entering at Heather Lane and at Averbach Avenue.

The estimated cost for this work is $1.8 million.
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Alternate 2B — Provide an Additional Storm Drain System with New Outfall, Configuration B

Refer to Figure 3-6, Heather Lane and Auerbach Avenue Existing Conditions Profile

for a profile of this area.

The hgl for the 10-year storm event is shown on the profile in Figure 3-6. The hgl
exceeds grade elevation for much of the system indicating extensive flooding during the storm
event. The proposed recommendation will focus on increasing conveyance capacity to an
additional outfall with no correlation to the Pepperidge Road System.

The proposed concept would involve installing a system with large pipes, from 24-inch to
42-inch, constructed at adequate slopes to convey the required flow. Refer to Figure 3-8,
Alternate 2B Proposed Conditions for a plan of the proposed condition. The proposed system
would begin at Auerbach Avenue, extending to Azure Place along Heather Lane. The pipe would
turn down Azure Place, extending to Pepperidge Road. From there, the system would follow the
path of the existing storm drain existing on Pepperidge Road. A 42-inch pipe would extend
passed Village Hall, also following the existing storm drain system, to a new outfall with a flap
gate. The proposed system would service storm water volume entering at Heather Lane and at
Auerbach Avenue. Drainage manholes, inlets and pipe are typically installed within Village
roadway right-of-ways and may require utility relocations such as gas, water, sanitary sewer and
tel/data based on offset requirements.

The estimated cost for this work is $1.95 million.
It is important to note that Configuration A & B of Alternate 2 differ in regards to path of
pipe, amount of linear feet of pipe, amount of roadway restoration required, and quantity of

drainage structures required. Due to pipe slope, flood mitigation results and economic interests,
Configuration A is preferable over Configuration B.
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Alternate 3 — Provide an Additional Storm Drain System North of Heather Lane

Heather Lane currently accepts approximately 88,000 cubic feet of storm water during a
10-year storm event. The proposed concept would involve installing a system with a series of
inlets and a 36-inch pipe, which collects flows at Everit Avenue and carries them to the Village
Hall System. Refer to Figure 3-9, Alternate 3 - Proposed Conditions for a plan of the proposed
condition. Drainage manholes, inlets and pipe are typically installed within Village roadway
right-of-ways and may require utility relocations such as gas, water, sanitary sewer and tel/data
based on offset requirements. The proposed improvements will reduce the storm water entering
at Heather Lane.

The estimated cost for this work is $750,000.
3.3 Village Hall System

3.3.1 Existing Conditions

The Village Hall System facilitates the casterly most part of the drainage study area.
Spanning from Payne Drive to Azure Place along Pepperidge Road, the system has a drainage
arca comprised of approximately 49 acres. Storm water runoff is collected and conveyed through
a network of catch basins and pipes within the watershed and ultimately discharges into a 42-
inch pipeline before running to the outfall located at Thixton Creek. Additionally, a 15-inch pipe
connects Heather Lane and Pepperidge Road on Azure Place,

The watershed was divided into 18 sub-drainage areas in order to route runoff through
cach critical component of the storm water conveyance system. Table 3-2, Village Hall System
Drainage Area Summary summarizes the parameters used in the modeling of the drainage
areas and the discharge rates from each drainage area for the 10-year storm event.
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Table 3-2
Village Hall System Drainage Area Summary

Peak Runoff
Rate from the
10-year event
Sub-Drainage Area Name | Area (acres) RCN TC (mins) (cfs)
Sub-07 11.33 70 31 15.07
Sub-08 0.73 72 26 1.13
Sub-09 0.63 72 27 0.96

The storm sewer conveyance network that was modeled originates at the intersection of
Payne Drive and Waverly Avenue, and runs south towards Village Hall. Another storm sewer
conveyance network originates at Azure Place and Pepperidge Road, and runs east towards
Village Hall. The two converge at a manhole, located in front of Village Hall, before running
towards the outfall. Refer to Figure 3-10, Village Hall System Watershed for a plan of the

watershed and each storm water conveyance element modeled,

The Village Hall System has a 42-inch outfall into Thixton Creck which is tidally
influenced. Tidal elevations were taken from a waler-stage recorder installed by USGS at the
Reynolds Channel at Point Lookout, NY. The hydraulic model accounted for a tidal curve with a
High Water (HW) and Low Water (L.W) clevation of 4.42 and -0.42, respectively in NGVD29, at
Thixton Creek. In addition, the 100-year flood plain is approximately elevation 7.0. This
elevation would completely overtake the elevation of the bulkhead, surrounding area and
properties. Refer to the FEMA flood plain map in Appendix B for the limits of the 100-year
flood plain.

Based on these results, the Village Hall System accounts for flooding at two of the

“Frequent Flooding Areas™; the intersection of Heather Lane and Azure Place and the

intersection of Azure Place and Pepperidge Road.
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3.3.2 Conceptual Solutions

The cause of the flooding conditions at Azure Place can be attributed to a lack of capacity
of the existing drainage infrastructure between Heather Lane and Pepperidge Road. The lack of
capacity can be addressed by increasing the size of the storm drain system. Refer to Figure 3-11,
Azure Place Proposed Alternate for a layout of the proposed alternate.

3.3.3 Recommended Improvements
Azure Place

In order to correct the existing lack of capacity within the existing storm drain system,
D&B evaluated increasing the conveyance and inlet capacity in this location. The proposed
solution includes adding additional catch basins on Heather Lane and Azure Place and replacing
the existing 15-inch storm drain with a 24-inch storm drain to the existing 36-inch storm drain on
Pepperidge Road. This will decrease the HGL to an elevation that stays below grade for the

majority of conveyance during the 10-year event

The modeling outputs for the proposed condition can be found in Appendix A.

The estimated cost for this improvement is $270,000.

Village Hall

The opportunity exists itself to initiate green infrastructure into a system. While the
effect of green infrastructure wasn't explicitly defined in this study, the installation of practice
can be educational for both the residents and children of the nearby school. Construction of a
rain garden at Village Hall is feasible within the available lawn area. While the rain garden
would minimize storm water runoff entering local watcrways, this improvement will not

circumvent the need for increased hydraulic capacity.

The estimated cost for this improvement is $100,000.
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APPENDIX A

HYDROLOGIC AND HYDRAULIC MODEL OUTPUTS
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Subbasin Hydrology

Subbasin : Sub-07
Input Data
Weighted Curve Number
Ran GagelD .............

Composite Curve Number

Area Sol  Curve

172 acre bots, U 1123 B .00

Composke Area & Weghied CN 1143 7000
Time of Concentration
TOC Method | 53 TRS5
Shee! Fiow Equalion :
To={0.007 * (n * LO0B)H (IP0.5) * ISN0.4)
Where ©

T = Tims of Concantration (e}
n = Manming's rcughnass

L = Flow [

P =2y, 24 by Resindad (inches)
&1 = Slope ()

Snsliow Concant-ated Flow Equalien

V = 16,1345 * (EMO.5} [unpaved suriace)

V= 203282 * (SM0.5) [paved surface)

W = 150" (5r0.59) |grassed walereay surince)

¥ = 0.0 * (S/0.5) {neary bare & uniled surtsce)
W = 0.0 {540 5) [cufvsned strsighl rows suiface)
¥ =7.0° (SM0.5) (short grass pasture suriace)

¥ =507 (SM0.5) (woodand suiace|

Vo= 2.5 (SH0.9) (forest wihasy B surfees|
Te = (L ¢ V) / (3600 secihr)

Wihere:

T = Time of Concaniraion ()
LI = Flow Lengh ()

Ve

St = Skpe (W)
Chirnal Flew Equatan :

Vo= {148 " (RN2) T (S0.5)) 0

R = AgiWp

T6 = LTI V1 {3600 secie )
Wihviws ©

To = Tume of Conceniration (hr)
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Solrsurface Description (acres)  Group Nueriter
113 mcre lots, 30% impervious 073 B 72,00
Composite Ated & Waghted CN 013 72.00
Time of Concentration
Swbarea  Subarea  Subarca
Sheel Flow Compulisons A B [
Manning s Roughness - 30 000 2
Flow Langin (ft) 13841 0.0 .00
Slopa (%) 4 000 oo
2w, 24 e Ranfal {in) . 350 0.00 a.00
Walecily (Misac) © 0.00 000 o.00
Compuied Flow Time jmin) 2461 0.00 0.00
Subsres  Swbaiws  Subires
Shalow Concertrated ¥ iom Compudations A 8 c
Flow Length ) : 198.30 000 0.00
Siope (%) 1 0.00 0.00
Surlace Type - Paved  Unpawed  Unipawed
200 o.00 0.00

Vedocay (Nsec)
Gomputed Fige Tiew [min) |
Total TOC (min) e 2822




Subbasin : Sub-08

Rainfall Intensity Graph
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Subbasin : Sub-09
Input Data
Area [Ac) .
Wesignind
R Gage 1D ...
Composite Curve Number
SoillSurface Description

063
. 7200
- WIYR

Aren Scil Curve
acres) Group  Number

173 sizw lots, 30% impervious
Composie Area & Weighted CN

Time of Concentration

Vebaty (fisee)
Computed Fiow Time (min) -
Tl TOC () ..ccovvccovinnnn 2734

Subbasin Runoff Results

Tetal Rainfal (i)

Time of Concantration (duys hhomm

063 B 7200
1] r2o0

A ] c

3 0.00 000
188.72 000 000

2 0.00 0.00
350 0.0o 0.00
a2 0.00 0.00

L] 0.00 0.00
Pavost
a8 0m aco
on 0.00 a.co



Subbasin - Sub-09

Rainfall imensity Graph
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Subbasin : Sub-10

Input Dats
A fac) .
Wengted
Rain Gage 10 107R
Composite Curve Number
Area Eok Curve
SoVSurtace ion Numbe
T i kods, 20N IRpanious. 1283 [] 68.00
Composte Ares & Weighted CN 1283 68,00
Time of Concentration
Sacarea Subarea  Eubarea
Sheel Flow Compulaions A B [+]
s Roughness E) 0.00 [
Flow Lemgih {1} 300 0.00 0.00
Shope [%) 235 0.00 0.00
2. 24 v Rainfal (in) 350 0.00 0.00
Welooty (hisec) .14 0.00 0.00
Comrguted Flow Time (min) © .00 000 000
Sutwes  Subaren  Subasa
‘Shalkcw Concenirated Flow Computations A ]
Flonw Lungth 1ty 1330 0.00 .00
Saps (%) : 3 ©.00 000
Surtace Type Faved  Unpaves Unpaved
Welocay (Hhvec) 141 0.00 0.00
Comguted Fiow Time (min] 19.87 0.00 0.00
Tonad TOC (mis) ...55.80
Subbasin Runoff Results
Totad R
Tots Runol |im)
Feak Runcll (cfs)
nd Cures

Teme of Concentralion menw;r



Subbasin ; Sub-10

Rainfall Inteneity Graph

Time {Ivs)

Runoff Hydrograph
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Subbasin : Sub-11

202

Area Sol  Curve

Numitar
202 G
202 £1.00

A B o
] .00 000
vt ace 000
Shopa (%) 20 000 0.00
2 0. 24w Rantal (n) : 380 pyed e
Vokcity (Risec) © o08 - ]
Computed Fiow Time (min) 9.30 0.0 000
Subaea  Subarea  Subared
Shalow Concentraled Fiow Computations. A 8 c
Fiow Langth () W0z T2 0.00 LI
Slope (%) PP 240 aee
Sutfecs Typs : e
Vabkaoly (fiwec) : 088 n"‘"‘m mﬂm
Flow Time demin} 19.15 000 000
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Subbasin : Sub-11
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Subbasin : Sub-12
Input Data

Composite Curve Number
rzan commercial, 85% mg
Composke Ares & Weghted CN

Time of Concentration

Sheet Flow Computinns
Marning's
Flaw Langth (1)
Slope (%}
2 7. 24 b Feaintall {in) ©

Vimcaty (fUsec)
Computed Flow Time {mir) -

Ehalow Concerraned Flow Computations.
Fnlll!‘vrll)

A B c
E] ace X
147 50 0.00 00
287 0.00 Doo
350 0.00 om
0.12 000 0.00
wna .00 .00
Eutarea  Eubarea  Subarma
A a [
18535 0.00 0.00
& 0.00 0.00
Pwind  Unpsrses
157 0.00 0.00
1465 .00 0,00



Subbasin ; Sub-12

Rainfall Intensity Graph
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Aren Sol Curve
- S 1
T3 acre bots, 30% mpenaoul 0.6 B 72.00
038 7200
Suberes  Subwes  Sutared
Sheel Flow Computations A 8 <
Manning's Roughness - 3 (L] [
Flow Leng (%) - 175.50 0.00 0o
Siope %) : 114 0,00 0.co0
2y, 2 tv Rantel () : 320 0.00 0.00
Veloaity (Risec) : 008 0.00 0.00
Computed Flow Time {min) : 204 0.00 000
Subarpa  Subarea  Suboren
Shatcw Conceniraled Flow Computations: B [+
Fiow Length {fi} : a5 .00 0.00
Siope (%) - 21 0.c0 0.00
Surtace Type P
Viiocky (fsec) - 295 ace D.00
Compulod Fiow Time [min) - 0.2 ace 0.00
Totwl TOC (mia) .........ro. 3231
Subbasin Runoff Results
Total R () 500
Total Runoft (in) . 220
Pl Fune (efs) s
Weighied Curve o 72.00
Time of Concentration (days hhommse) ... Q003219

. VYR



Subbasin : Sub-13

Rainfall Intensity Graph
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Subbasin : Sub-14

Input Data
LT [ R—
Weighied Curve Number
Rn Gage 1D ..o
Composite Curve Number
Aea Sob Curve
mg% (sored)  Group  Number
= TS, GraEs CovNY, 0.25 0 &0
Comgosile Area 8 Weighted CN 025 51.00
Time of Concantration
Subaren  Subores  Sutsres
Sheel Flow Compuistions A B c
Manning's Roughness © 3 0.00 0.00
Flow Lengih (4} © %6.88 om 0.00
Sloge (%) - 1.7 000 000
2, 24 b Rainial {n): 350 000 0.00
Velochy (fisec) © o.40 0.00 0.0

L] c
165.78 0.00 0.00
5 D.00 0.00
Paved Utiprioped
144 0.00 0.00

. 500

137

. 028
51.00

. 0001910
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Subbasin : Sub-14

Radnfall Intensity Graph
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Input Data
Acea (ac)
Viaigtived Curve NUmBEr ...........
Rain Gage D
Composite Curve Number
Ares Sl Curve
SokSurfacs Description (acres) Group __ Maumber
172 acre bots, 30% impervious 133 72.00
Composite Asaa & Waoighted CN 13 72.00
Time of Concentration
Subwws  Subaea Subaes
Srwel Flow Compuiations A ] C
Mannng's Roughniss | 3 0.00 (1]
Flow Lengin () zan [ 0.00
Siape (%) AL 0.00 000
21, 24 hr Ronfal {in) 350 0.00 0.00
Welaciy (sec) © 0.07 0.00 a.00
Computed Flera Time (min) : 56,60 0.00 =1
Subares  Sutares  Subscea
Ehalow Concanfraned Flow Computations A B [
Fiom Lengh (1) 20854 000 0.00
Shope {%) . AZ .00 000
Surface Type : Pavad
Velooty (lised) © 132 000 0.00
Compube Fiew Time jmin) EX 000 0.00




Subbasin : Sub-15

Rainfall intensity Graph
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Subbasin : Sub-16
Input Data

Composlite Curve Number

Sol'Sudace e}
* 7% g iks cowr, G003 1l

Composte Area & Weighted CN 166

Subbasin Runoff Results

Total Ranfal (in)

B c
aee cog
0.00 0.00
000 .00
000 0.00
000 0.00
00 0.00

Subarea  Sutarea

a <
0.00 Q.00
0.00 0.00

Unpas:  Ur R
0.00 0.00
.00 0.00
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Subbasin : Sub-16

Rainfall intensity Graph
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Subbasin : Sub-17

Input Data
ATED () ... - 309
ighiesd C 70,00
Rain Gage 10 ...... I
Composite Curve Number
Ama Bail Curve
SouSs Description (acres)  Group Mumbsr
102 acre kots, 25% impervious 308 (] T0.00
Composie Aren & Weighted CN 308 70.00
Time of Concentration
Subarea  Subarea  Subarea
Shae Flow Computaiions A 8 c
Marving's Roughness 3 0.00 .00
Flow Lengh () 19902 o.00 0.00
Shope (%) 1 0.00 0.00
2y, 24 tw Raintall () 150 0.00 (1]
Velocity (Rrsec) © 008 000 000
Compued Flow Tiems [ivin) : ”a o0 v
Subsrea  Subwws  Subaris
Sralow Concentrated Flow Covgulaions A B 4
Flow Length () 13058 000 D.00
Sloge (%) 76 0.c0 0.00
Surface Type Pavea Unpaved  Unpaved
Velcoly (Wsec) : 177 00 0.00
Computed Fiow Time 1.2 0.0 0.00

Imin)
Total TOC {min) ..............58.56




Rainfall {inhr)

Runoff (cfs)

Subbagin : Sub-17
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ity Graph
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Subbasin : Sub-18

Input Data
L T
Waighied Curvi Nuster
Rain Gage 1D ...
Composite Curve Number
Area Eob Curve
SolSurtace Description lacres)  Group MNumber
/2 acie ots. 25% mpervious 7.40 B 7000
Composis Ares & 'Waighted CN 740 00
Time of Concentration
Gubarea  Sutaren  Subsres
Shewt Fiow Comprtalions A B [}
Manning's Roughness 3 0 0.00
Firw Langih (1) 200 0.00 0.00
Shopn (%) L7 ane aoo
2y, 24 v Raintall (n} e 0.00 0.00
Vaksety (fUsac) © ace aco 0.00
Compuied Flow Tirme (e} w4 000 000
Subwes  Subiwea Sibarca
ow O A 1} [
Flesw Lengtn ) 73 000 0.00
Sop (%) 21 0.00 0.00
: Pawed  Unpawed  Unpaved
ooy (Risec) : 1,08 0.00 .00
Compuied Flow Tena |min) 5.06 0.00 o.00
RN AT N— ]
Subbasin Runoff Results
Total Raintall (0] ...
Totul Rusof {i9) ...
Paak Runcé (cfs) ...

Curve Number
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Subbasin : Sub18

Rainfall Intensity Graph
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Subbasin : Sub-19
Input Data

Valocty (fiwec) | 266 0m 0.00
Compuied Fiow Tme (min) : amn 0.00 Q.00
Tedal TOC (M) .............22.44

Subbasin Runoff Results




Subbosin : Sub-19

Rainfall intensity Graph
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Velocity (Usec) ©
Computed Fiow Time (mn)
Total TOC (i) —...cooovenn I 768

Toetal Ranfal (n}
Total Rusall (in)
Peak Runof (cfs)

Curve
Tirme of Canceninalion (days hh mm:

1OVR
hres Sal  Curve
{@cres) Group Number
49 [ 70,
Q48 T0.00
Subwes  Subsea  Subares
A B [+
3 aco 0.00
100.02 aco 0.00
H ace 0oo
s aco 0.00
010 0.00 000
18.31 0.ca 000
Subarea  Subores  Subses
A B c
13058 o [
T2 0.0 0.00
172 000 0.00
13 0.00 0.00
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Subbasin : Sub.20

Radnfall Intensity Graph
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Subbasin : Sub-21

Input Data
Area [ac) ...
Wisightnd Curve Mumber
Rain Goge 1D ...
Composite Curve Number
Ama Sot Curve
SowSuriuce Description (acres) Group  Number
72 acre ols, 30% Impervious 256 8 7200
Compasie Area & Weyghted CN 248 200
Time of Concentration
Sugarea  Subares  Subarea
Shest Flow Computations A [
Marnng's Roughness © 3 I 0.00
Flow Length (1) 153.21 0.00 ©.00
Shope (%) 260 000 .00
2y, 24 v Raindal (in) : 3s0 0.00 0.00
ety (lUsec) 0.12 0.00 000
Compuned Flow Time {min) 2086 ana 0.0
Subares Subaren
Shatow Comeaniraned Flow Compulations A ] [
Flow Length tft) N2 0.00 o.0a
Sipe (%) ) 0.00 0.00
Surtace Typa Paved  Urpswed  Ungaved
Velodity (Veec) 148 0.00 0.00
Computed Flow Tame (min) : 4.20 o 0.00
R R T —

Subbasin Runoff Resulls

Tima of Conceniration (diys hhomm:ss)



Rainfal! (in'hr)

ff (cis)

Run

Subbasin : Sub-21

Rainfall Intensity Graph

Time (s}

Runoff Hydrograph

Time (hrs)



Subbasin Runoff Results

Total Rairfal (i)




Subbasin : Sub-22

Rainfall Intensity Graph
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Subbasin : Sub-23

Input Data
Weighind Curve Numbes
Rain Gage 1D ...
Composite Curve Number
Ao Sl Curve
mm (acres) WE Humber
1)2 acre lots, 25% impervious 040 70.00
Corgosits Araa & Waightad CN 040 0.0
Time of Concentration
Subwes Subarea  Subarca
Srwat Flow Computations 1] C
Mannng's Roughness 3 0.00 0.m
Flow Lengn (%) 6324 0.00 0.00
Siapm (%) 12 0.0 Go0
2y, 24 hr Rortad () : 350 Q.00 0.00
Vieloclly |Risec) © 0.0 Q.00 0.00
Comguted Flow Tire (rin) 1728 o0 000
Subores  Subwes  Subaren
Shatow Corcentraled Fire Corpulaors A B
Flow Length (f1) - 327 .00 000
Shipe (%) 15 000 0.00
Surtace Type © Unpased  Unpawed
edociy (hsec) : 168 0.00 0.00
Comgusted Flow Tima (min) 112 0.00 0.0

Totad TOC (min) ... ... 10,80




Subbasin : Sub-23

Ralnfall Intensity Graph

Time (hrs)

Runoff Hydrograph
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Skope (%) - 12
21, 24 bt Rainfal (in) - 350
Velocky (Wsec) 0.08
Compuind Fiow Time (mis) : 2888

Subbasin Runoff Results

Total Rainfall (i) ........
Tetal Runoft (n) ...
Posk Rusoll (cls) .

Tima of Concentration |days hmm:ss) ... 000N

000
000 0.00
0.00 0.0
Qoo 0.00

B C

0.00 0.00
.00 0.00
0.00 000
0.00 0.00
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Subbasin : Sub-24

Rainfall Intensity Graph
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SowSurfacs Descri
1id acre lots, 38% impervious.
Composks Ares & Weighied CN

500
1OVR

Time of Concentration

Shewt Fiow Computations
Maonning's Rouwg hress |

Flow Leng () :
Shope (%)

2 yr, 24 b Rasntall () -

Vekecly (lUsec)
Computed

Shaliow Concentrated Flow Comgtalions.

Flow Length () -

Flow Ties (min) :

Total Raimtall (n}
Tenad Runofl (in)
Prak Runo# icfy)

Number

Weigrted Curve
Tiows of Concentratio

n {d:n hhomm:ss|

546,13
e}

Paved
174
s

]
0.00
ono

0.00
000

aco

oco
e



Subbasin : Sub-28

Rainfall Intensity Graph
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Subbasin : Sub-26

YR

A ]

3 0.00 000
215.08 0.00 0.0

18 0.00 0.00
as0 0.a 0.00
on 0.00 000

Subbasin Runoff Results

Toral Rairgal jn)
Total Reunol (i




Subbasin : Sub-28

Rainfall Intensity Graph
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Composite Curve Number

Area Sol Curve
SoiliSurface ion _(acres) Nurear
173 acre lots, 30% impervious o7 7200
Comgosite Arda & Weighted CN 070 T2.00
Tima of Concentration
Subares  Subsres  Subares
Sheet Flow Computations A 8 C
Mareing's Rowghness ] an =
Flow Langt (%) - 06.92 0.00 0.00
Shope (%) 3 0.00 0.00
2w, 24 hr Rantsd (n) 30 0.00 0.00
Vabcly (Bisec) on 0.00 0.00
Comguled Flew Tane {min) 1379 000 0.00
Subwea Subarmy  Subies
Shallow Concaniesid Flow Computations A B [+]
Flerie LEngi (%) - 169.77 0.00 0.00
Shpe (W) 12 0.00 0.00
Surface Type : Paved
Velocty (Risec) : 27 0.00 0.00
Compuied Flow Time (min) : "7 0co 000
Total TOG M) .o 15.06
Subbasin Runoff Results

Tolar Rantal () ..o
i (n)




Subbasin : Sub-27

Rainfall intenstty Graph

0 1 2 6 B 0w N 12 11 1w s W W W 19 oA N n B M
Twne (hrs)
Runolf Hyarograph
14
B
1.0
1
] 1 2 & 8 0 1 12 13 " -1 16 1) a e | 21 2 a9
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Composite Curve Numbar

SodSuface
173 pcre kobs, 30% mparvicus
Composke Area & Weighted CN

Time of Concentration

Sheet Fiow Computatons.
Maneing's 4
Flow Langh (1) :
Skope (%)

2 . 24 v Reaindal {in)

Vebaty (fUsec)
Compuned Flow Time (min) =

Shaliow Concenymed Flow Computalions
Fiow Lengh (%)
Sloge %)
Surfacs Tyge
Velocty (fisec) :
Comguied Flow Time (min) :
Total TOC jmin . .......c.......80.8%

Subbasin Runoff Results

Ao Sol Curve
A . Number
3.00 B 7200
3.00 7200
Subarea  Subams  Subsres
A :] c
3 o000 [
1586.00 000 0.0
51 o000 00
350 o 0.00
oor 000 oo
4827 0.00 000
Subarea Subwrea Subarea
A B [
grr.mn aco .00
A1 0.00 0.00
Faved Liupeioned parsnd
1.0 000 0.00
1253 0.00 0.00
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Rainfall Intensity Graph
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Computed 'low Time {m|
Total TOC (min) ......

4.00
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Subbasin : Sub-29
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Subbasin : Sub-30

Input Data
Aroa {ac) ...
Waighied Curve Numier
Roin Goage 1D ...
Composite Curve Number
Area Sal Curve
Sol'Surface Description (acres)  Group MNumbst
113 acre lots, IMPEniIous 130 T2.00
Cempaosie Area & Weighted CN 1.0 7200
Time of Concantration
fubarea  Subwrea Sutarea
Shee Fiow Computations. A B [
Manring's Roughres 3 000 000
Flow my: 17458 000 000
Siopa (%) : 1 0.00 000
247, 24 tr Raindall [in) 350 0.00 0.00
[Misec) - o a0 Q00
Compuned Flow Time (min) 2.0% 0. L-104]
Suweren  Scbams  Suberes
Shabow Concenirated Flow Corpulatons A ] c
Flow Langth (%) - 0.69 0.00 000
Siopa %) 4 .00 a00
Surface Type | Paved
Vieloolty (Wsec] 455 0.00 0.00
Cormpuied Flow Time [min) - 1] 0.00 aco
Total TOC (M} ................. 5243
Subbasin Runoff Results
Total Rasinésll i) . .....
Teotal Runaft {n) .
Pose Rusoff (cha) " 184
Weighted Curvs Number ... 7200
Time of Concentration (days hhommoss) . ooa323
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Subbasin : Sub-30

Rainfall Intensity Graph
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Subbasin : Sub-31

Input Data
Area ac)
‘Weighied Curve Number _
Fosln Gage 0 ...
Composite Curve Numbser
hren Sol Curve
SoiliSurface Description (acres) Gmug Nurbor
13 pore lots, 30% impervious 212 .00
Comgosiie Area & Weighted CN 212 200
Time of Concentration
Subwes  Sutanea  Subarea
Sneet Flow Computaions A ] [4
Manning's Roughness © 3 0.00 o0
Flow Length (%) 20588 000 Qoo
Biope %) - o7 200 000
2y, 24 he Rainfal {in) 350 0.00 oo




Subbasin : Sub31

Rainfall Intensity Graph
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Subbasin : Sub-32

Input Data
LT [——
Curve Nuvbar
Rain Gage 1D
Composite Curve Number
Ares Sol Curve
SolrSurtace D (acres)  Group Mumter
142 acee lots, 25% Impervious 06 B 00
Composte Area & Waghted CN s .00
Time of Concentration
Suboten  Gubiies  Sobaea
Srwel Flow Comgulasions A B [
Manning's Roughness - 3 ace 0.00
Fiow Lengin ) : 18497 a0 000
Skope %) 12 00e .00
2w, 24 bhr Rainfal {n) : 150 ace 000
Velocly (Waec) o.08 0.0 000
Compuled Fiow Time jin) . .41 0.00 0.00
Total TOC (mi) ............ 2041
Subbasin Runoff Results
Total Rainfall
Toral Funo (i)
Prak Rumcf! (cft)

‘Weightod Curea Number .
Time of Concentratinn (diys b e sa)
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Subbasin : Sub-32

Ralntall Intensity Graph
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Subbasin : Sub-33

pervious.
Compesie Arca & Weightes CN 229 T0.00
Time of Concentration
Subawes Subwes Swbara
Sheet Flow Computations A B [
Marring's Roughness | -] 0.0 o.o0
Flow Leng® (%) 13260 000 0.00
Slope (%) 5 0.00 000
2w, 24 e Ranlal (in) : 3150 000 aco
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Subbasin ; Sub-33

Rainfall Intensity Graph
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Subbasin : Sub-34

Input Data
Area (ac) ..,
Wesgtted Curee M
Ran Gage 1D ovR
Composite Curve Number
Aran Sob Curve
SotSurtece Description (acres)  Group  Mumber
1/Z acre s, 255 IMpervious 279 B 70,00
Composile Area & Waghted CN arme 10.00
Time of Concentration
Subared  Subores  Subanea
St Flow Computinens A a [
Manning's Roughness. - 0.00 0.00
Fiow Langth () 245.58 [T 0.00
Sope (%) 40 0.0 0.00
2y, 24 hr Ranfal {in) 350 0.00 0.00
i Aad .06 0.00 0.00
Compuled Fiow Tree [min] a7 0.00 0.00
Suborsa  Sukores  Suberes
Shatow Concertrated Flow Comptainns A a [+
Flaw Length () 35560 000 ]
Siope (%) : L 0.00 0.00
Surtace Type Paved  Unpaved Urpaved
Ve (IUsec) 152 0.00 Q00
Computed Fow Tire (min) 190 0.00 a.00
Tokal TOC (M) «.covionsnr GTBY
Subbasin Runoff Results
Total Rantad n}
Totul Ruscff (in) .
Peak Runof (crs)

Wieghed Curve Number
Time of Comertration (Says hhomm 3s) ..
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Subbasin : Sub-34

Rainfall Intensity Graph
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‘Sheet Flow Computatons A B C
Marning's Roughness - 3 o0 000
Forw Langth (1) 16874 oo 0.00
Slope (%) - e =1 000
2y, 24 v Raindal (i) aso 0.00 0.00
Vesacky (Wsec) o7 000 0.00
Computed Fiow Time {min} 4040 o.00 0.00

Subiwks  Subses  Subarea

Shalow Concenyated Flow Compulations A B c
Fiow Lungth (it 27408 000 0.00
Slops (%) : T3 0.00 000
Surtaze Type Paved  Urgaved Unpaves
Veocity {fisec) 174 ooe 0.00
Computed Flow Time (min) : 262 a0 0.00

Totad TOC (wdn) ... ... 4302

Subbasin Runoff Results

Totw Ranial (n) ...
Total Runolf (in}
Peak efs)
Time of Concentration (deys hhrmoes) ... 000:43:01
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Subbasin : Sub-36

Input Data
TR — .75
Curve N iten 7000
Fain Gage 1D 10YR
Composite Curve Number
SowSurtace Derop
102 acre lots, 25% mpervious
Composhe Aves & Waighled CN
Time of Concentration
Gubores  Subams  Subees
Sradt Fiow Computations A a8 [
Rougheess 0.00 0.00
Flow Langh () : 30.60 0.00 000
Skpe (%) ! 13 0.00 0.00
2 yr, 24 br Rainfall (i) - 50 0.00 0.00
Velocity (fisec) o1 0.00 0.00
Computed Figw Time (min) : 47.08 0.00 0.00
Sutarea  Sudoren  Suboron
Snabow Concanred Flow Computstens A 8 [+]
Flow Lengh () 125328 000 000
Sicpe (%) 124 000 0.00
Surface Type - Paved  Ungaved  Unpawed
Velaity {Usec) : 226 0.00 0.00
Computd Flow Ties (min) D46 0.00 0.00
Total TOC {mn) ... . 748
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Subbasin : Sub-37
Input Data

Sutarea  Subarea  Swbarea
A C

Shabow Concenvated Flow Computatons e
P Y 221701 ane 000
Siope (W) - w e
Surlace Type : Puved  Ungaved  Unpawed
Vakaty (i) | = S ome

: 2031 000 0.00

70.00
- 0012009



Subbasin : Sub-37

Rainfall intensity Graph
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Subbasin : Sub-38

Input Data
L7, ] [ [,
‘Weighted Curve Numger
Ruwn Gags I
Composite Curve Number
Area Soll Curve
EcivSuriace Desarplion SCrol) Croup  MNurber
Z acre Iots, 25% mperacus [ r
Comgosite Area & Weighted CN 1881 70.00
Time of Concentration
Subarea  Swborea  Subares
Sheet Flow Computations A ] c
Nanang's ] 3 5.00 000
Flow Length [ft) : 181.76 0.00 0.00
Slope (%) © 12 0.00 0.00
29, 24 b Fesindall (in) 2.80 0.00 c.00
Velocky (fVsec) oo 000 0.00
Camguted Flow Time (min) : %40 000 0.00
Subarea  Subarea  Subarea
Shatow Concentrated Flow Computations A B
Flow Langh (%) 1897 50 000 000
Siope (%) : £ 0.00 000
Surtaca Type | Foved
Vefocity (Rieec) 1ga 000 000
Computed Flow Time (min) 1597 0o aco
Towd TOC (i) ................ 45.37
Subbasin Runoff Results
Totnl Rainfl {in)
Total Runof (n) : :
Peak, Runoff (cls) 213
Weygtied Curve Nufmisr

Time of Concenkraion (days hivmm
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Composite Curve Number

SowSumece Descri
114 acre kots, impervious
Composite Area & Weighted CN

Time of Concantration

Shuul Flow Compuiabons.
Mannng's Roughness
Flow Length (1) :
Shaaps (%)

291, 24 hr Rainfal in)

Welocky (fi'sec)
Computed Fow Time (min) :

Shabow Concmtivaned Flow Compuistions
Fiow Lengi (%) -
Slopa (M)
Surtace Type
Velooty (Risec) :
Computed Flow Time jmin)

Total TOC (M0} ..o 4504

Subbasin Runoff Results

Tote Rarrinll

Tt Runft (in) A

Ares Sod Curve
acres) Group  Number
195 B 5.00
1885 7500
Subarea  Subarea  Subsres
A a C
.3 0.00 00a
26,42 0.00 000
a8 0.00 oo
3s0 000 0.00
0.08 oca 0.00
£356 .00 a0
Subares  Subses  Subares
A o c
TRU.O4 0.00 [
(B 0.00 0.0
Paed Unpased  Unpased
213 0.00 0.00
148 000 0.00
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Subbasin : Sub-40

Composite Curve Numbar

SoiliSuriace
114 aore lots, 38% impervious
Camgosile Area & Weghted CN

Time of Concentration

Sheet Flow Comgutatons

Mannng s

Flow Lengih {#) :

Slaps (%)

2y, 24 he Raidal (in)
Velocky (Wsec) -

Comguted Fiow Time {min) :

Shatow Concanvaned Flow Corpuiations
Fiow Lengh (%)
Siope (W) :
Surtioch Typa
Vielocity (fUsec)
Computed Flow Time (min)
Totsl TOC (min) ................ 35.10

Area Sol Curva
acres) Group  Numbes
121 B 75.00
121 7500
Subwes  Sebama  Subarea
A ] c
3 0.00 000
L FA] ] 0.00 0.00
1 0.00 0.00
3.5 ona 0.00
0.09 0.00 0.00
3348 o.00 0.00
Subarea  Subarea  Subarea
A B c
R R 0.00 0.00
1 0.c0 0.00
Puved  Unpaved  Unpaved
zn 0.c0 o.00
182 0.0 0.00
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‘Weighted Curse Number
Tiowss of Conearmesson (days by men ss)



Subbasin : Sub-43
Input Data
Arna (o) . e
Wieighied Curve Numbse
RanGage D ...

Composite Curve Number

SoVSurtace Descri
'_Dm e fols, % impervious

Composte Ares & Weightsd CN
Time of Concentration

Sheet Fiow Computations
Marving's Roughness
Flerw Langts (1)

Shope (W):

2y, 24 tw Raintall (i} :
Veicity (Risec)

Computed Flow Time (mn) :

Ehalow Conceniraled Flow Computations
Flw Langin (1) :
Slope (%) -
Surface Type :
Valkcty (S
Fiow Time {min)
Tetal TOC {(MiY) .............. 2T AS

Subbasin Runoff Results
Tetad

Toral Funal! (in) ...

Area S04 Cunve

IL“)_@W_L_M%
5.60 B .

5.60 10.00

Subwes  Sunses  Subanca
A -] (5

3 [ 0.00
126.70 000 0.00
15 0.00 0.00
350 ace 0,00
0.10 0.00 g0
2156 0.00 0.00

0.00 000
Unpaved  Unpaved
0w LR
0.00 000
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Subbasin : Sub-45

Input Data
Area {ac)
Warighied Curse Number
RainGage ID ...
Composite Curve Numbar
Areg Sal Curve
SowrSurtsce Description (acres)  Group  Number
113 acre lols, 30% impervious 295 B 72.00
Composite Arca & Weghted CN 206 T2.00
Time of Concentration
Subwea  Subaea  Eubarea
Shesat Flow Comgutasons A (L] c
Mornrg's Roughnass | 3 0m c.03
Flow Length (R} : s 0.00 .00
Slope (%} | 1 0.00 000
247, 24 br Raisfall (in) 150 0.00 oo
Velodiy (lUsed) 0.00 0.00 apo
Compund Flow Time (min) : =i 0.00 oo
Subweo  Subaea  Subaca
Shalow C: Flow C A B [
Flow Length (f) - Ba ano 0.00
Slaps (%) 11 oo 0w
Surtace Type Panid  Unpaved  Unpaved
Welocky (fWsec) : 2 000 000
Compuisd Fiow Time {min) 505 000 000
Total TOC (M) ..covee oo IO AE
Subbasin Runoff Results
Total Rainfal {in}
Tetal Runod () ...
Peak Bunoll (o)
‘Wighied Curve Numiter

Tima of Concentration (days hivl



Subbasin : Sub-45
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Subbasin : Sub-47

Aiea Sl Curve
acres! G Numbe
o B 61.00
0.77 6100

A B8 <
o.00 0.0
2 0.00 0.00
16 0.00 000
350 000 0.00
Q.00 0.00 0.00

A 2] C

573.53 000 000

A0 000 C.00

Paved  Unpssed  Unpaved

1.2% 0.00 0.00

T41 000 0.00

Subbasin Runoff Results

Total Rainfall (in) B T ]
Total Runoff (in) ... . . - |
Peak Runoff (6fs) ... S 064
Weighted Curve Faumbis .. —

Time of Goncentration {dsys xmm:ss) ... ... 0063131
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SN Ebernant Inven GroundSm Ground®im Ietial Intisl Surcharge Surcharge Porded WMenmus
) Elevation (M) (Max)  Wimler Water Clewstion  Duplh  Asea Pipe
Elevalion OMset Elgiten Discihy Cower

{1 ) m__m_m__m_m_%__.;m

163A 166 948 780 000 -166 L3 000 O 57.60
m 283 658 415 000 28 6.8 000 000 2400
3no 0B 5.8 505 000 -084 583 Qoo Q00 3540
anz 252 602 a0 000 25 8.02 000 000 . 2400
5017 1.4 4.54 440 000 114 6.5¢ 000 000 2540
LI 083 52 440 000 083 23 000 000 2760
721 205 520 235 000 285 8.20 0 000 120
124 328 5.45 220 000 328 5.45 000 0 MM
9128 162 492 33 000 A8 492 a0 000 1
Wi a0 m 410 000 -3.03 70 om 000 252
11130 20 40 280 000 20 A 000 000 Y680
12 134 267 Sa7 280 000 267 547 000 000 1560
3 Bs aco 550 25 0.00 300 550 000 000 1500
1 ne 34 564 2.50 0.00 304 584 ©00 000  15.00
15 138 250 456 300 000 -286 550 000 000 1480
WM 45 612 180 000 432 612 000 000 7.20
17 M0 368 578 290 000 260 578 ©oa 0.0 480
18 M1 251 50 330 000 -251 581 000 000 370
18 W7 3.20 560 240 000 -0 560 000 000 200
20 ua 2.06 596 300 000 256 5.6 000 000 1150
21 282 582 0 000 282 582 000 000 982
22 152 460 a.10 230 000 380 810 000 000 1350
2153 341 611 270 000 241 611 a0 000 2440
4156 356 705 s 000 A% 7.06 000 0G0 174D
25 157 366 7.3 3% 000 A8 7.8 000 000 2480
26 1504 a7 6.80 320 00 amn .50 0 00 1200
2716 138 818 as 000 -138 &18 00 000 2
25 160 i 8.68 290 000 AM L 000 00O 680
20161 0.00 .50 8.5 000 000 856 000 000 1764
W00 175 540 365 000 175 540 000 000 M
Hm as? 817 4.50 0.00 <367 817 000 000 3480
2172 a0 7.88 360 0.00 408 9% 000 000 2940
nm V77 562 285 000 177 562 000 000 2200
u® e 612 435 000 77 612 000 000 M20
35 U1 123 643 530 000 -123 6.5 0n0 000 2780
0 413 0.25 566 841 000 035 a8 000 000 456
37 J14 0.18 . 760 000 .19 (X 000 000 4920
8 1S 0.85 645 5680 000 088 (3 000 000 4320
% 16 118 559 470 000 115 560 000 000 2880
40 519 147 887 430 000 447 a.67 000 000 2008
“n 2.20 7.70 55 Q00 2.0 A 000 000 3000
& 20 241 577 330 000 247 577 0 000 2160
a3 522 2.70 515 245 000 27 815 000 00 1440
“un 300 5.5 245 000 300 545 000 000 A8
a5 128 229 819 280 000 A2 618 000 000 1950
® 1% 341 861 12 0 a4 661 000 000 220
ar 2 150 538 88 000 -1.50 538 000 000 AWM
48 3 250 856 408 000 280 658 000 000 2470
49 437 248 635 300 000 245 635 000 000 7280
50 J3% 23 5.82 260 c.00 <232 562 000 0.00 18.00
&1 g4z 22 629 404 00O 225 6.2% 000 000 1820
5245 145 648 500 000 -145 545 000 080 400
83 351 289 650 am 000 -200 6.5 000 000 220
54 JB1A 180 6.3 446 000 -1%50 6.3 000 000 2956
£5 J56 2.84 184 470 000 -284 754 Q00 000 1580
8 150 188 0.00 794 000 -1.88 9.00 acoe 000 6164
57 158 a8 118 566 000 -145 7.8 ae 000 600
58 596 an 168 4% 000 A1 768 000 0C0 312
% B6C 277 97 520 000 27 1497 000 000 3040
80 208 150 160 610 000 AW 7.60 080 000 4930
61 %2 280 180 920 000 260 11.80 000 DOD 7440
62 0 234 199 8865 000 2.M 11.90 DOD  DOD  TREO
a3 954 12 8.00 78 000 042 8.00 pOd 000 5258
B4 J68 096 8.00 0Bs 000 006 8.00 000 000 e852
65 JT0 2 8.60 B85 000 -27% 6.00 260 000 8220



Junction Results

SN Dement  Peak  Peak Max AGL Max HGL Max
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Pipe Input

SN Blesant Langn Iniet Ikt Cutiet Cubiet Total Aversge Pipe Fipe Fipe Manwng's Entance EsivBend AdStonal Il Flep  MNo.of
=] brwwrt Imvwrt e ineet Diop  Slope Shape Dometer o WIdh Roughness  Losses  Losses Losses Flow Gale Bareli
Elevation Offset Elevation Gffset Height
1 in) (in] (cfs)
Tlos-0n 25000 275 DO 220 000 055 02200 CIRCULAR 18.000 18 00150 05000 06000 0000 000 Ho

2 Link-02 200.00 220 oo 145 000 Q76 0.2500 CIRCULAR 35.000 36.000 00150 05000 05000

3Lnk-03 6500 145 000 123 000 022 03400 CIRCULAR 35.000 36.000 00150 05000 06000 0000 0.00 Mo
4 Link-04 200,00 123 000 025 000 058 0.3800 CIRCULAR 35000 36.000 00150 05000 08000 OO0 0.00 ho
S Link-05 17482 028 0.00 0.19 000 006 0.0200 CIRCULAR 42.000 42.000 00150 05000 06000 0000 000 Mo
6 Lk-08 160,00 GBS 000 025 000 060 03800 CRCULAR 24 0C0 24 CO0 00150 08000 OMOC  G0DOO 0.00 No
7 Link-07  1€0.00 149 030 085 000 084 04000 CRCULAR 24.000 24.000 00150 05000 05000 00DX0 0.00 Mo
6 Link-06  270.00 187 0.50 149 030 048 01800 CRCULAR 24,000 24.000 00150 05000 0500 00000 000 No
9 Link-08  S0.00 220 oM 200 053 020 0.2000 CRCULAR 24,000 24.000 00150 05000 05000 Q0000 0.00 Mo
0 Link-10  S0L00 019 000 012 000 008 0.1500 CRCULAR 42,000 42.000 00150 G5000 C6HXC 00000 000 No
91 Lnk-t1 56800 012 000 095 000 108 0.1600 CIRCULAR 42,000 42000 DO1S0 05000 0500 00000 000 Mo
12 Link.§2  257.00 086 0.00 -1.34 000 038 0.1500 CIRCALAR 42,000 42,000 00150 05000 05000 00000 000 Mo
13 Lim-13 D400 250 000 245 000 005 0.0500 CIRCULAR 24.000 24.0C0 00180 0.5000
14 Unk-1a - 400 245 000 232 0.00 D94 0.4000 CIRCULAR 24.000 24 000 00150 05000 05000 00000 0.00 Mo

000 0.00 Na

;
%

1

1

1

1

1

1

1

1

1

1

1

1

1

1

15 Uink-16  345.00 324 040 180 000 084 01800 CIRCULAR 26,000 36000 00150 05000 06000 00000 000 No 1
16 Link-17 35000 260 000 234 000 026 00700 CIRCLLAR 36000 36000 00150 05000 06000 00000 0.00 No 1
17 Unk-18 41656 234 000 166 000 068 0.0600 CIRCLLAR 38,000 38.000 00150 05000 06000 00000 .00 No 1
18 Unk-18 21147 166 000 121 000 045 02100 CIRCULAR 26,000 36,000 0015 05000 05000 00000 0.00 No 1
19 Unk-20 191.00 177 000 145 DOO D33 0.1700 CIRCULAR 18.000 18000 D010 05000 08000 00000 (.00 No 1
0Lek21  4T00 402 08 276 000 127 27000 CIRCULAR 15000 15000 00150 0.5000 05000 00000 0:00 No 1
2122 100 4% 020 275 040 154 7.3300 CIRCULAR 15,000 18,000 0015 05000 05000 0000 000 No 1
2L T 348 065 280 070 050 323000 CIRCULAR 18,000 18.000 00150 0500 085000 00000 0.00 No 1
Z3Lnk24 1800 353 080 260 040 083 59700 CIRCULAR 18000 18.000 00150 05000 05000 00000 .00 No 1
24 Link-25 3800 45 0.20 143 000 208 S0600 CIRCULAR 12000 12.000 0%  GS00C Q€00 00000 000 No 1
25 Lnk-2s 3950 2% 1m0 145 000 084 27500 CIRCULAR 18000 18000 00150 05000 02000  O.0000 O.00 No 1
26 L7 1100 LTS 0.00 156 019 047 1.5000 CIRCULAR 18000 18000 0050 0S00 05000 O.0000 O.00 No 1
2T Lek-28 2500 222 045 1.5 018 084 25400 CIRCULAR 18,000 18000 000 05000 05000 00000 000 No 1
2 Lrk20 1400 119 0.35 133 0.0 014 05600 CRCULAR 18000 18000 00150 05000 05000 000K 060 No 1
20Lik-30  18.00 252 000 193 070 060 33100 CRCULAR 18000 18000 00150 05000 05000 00000 0.00No 1
30 Uek-31 2000 184 070 178 060 0.08 0.2500 CRMCULAR 18,000 18.000 00150 05000 0B00C 000X 000 No 1
N Lekd2 1200 143 080 109 080 D57 -47100 CRCULAR 000 18000 00150 0SD00  DSOCO 00000 0.00 No 1
32 Link-33  19.00 247 000 227 08B0 030 10500 CIRCULAR 18000 15000 00150 05000 0600 00000 000 No 1
3 Link-35  TH00 351 0w 229 000 022 02800 CWCULAR 15,000 15000 00150 QS000 OOODD Q0000 000 Mo 1
34 Lnk-36  127.00 320 oco 305 005 024 0.1900 CIRCULAR 16,000 15,000 00150 Q5000 (05000 00000 000 No 1
35 Link-37 1500 326 000 305 008 0.21 13700 CIRCULAR 15.000 15.000 00150 05000 05000 00000 000 No 1
36 Uine-38  211.00 305 005 270 000 0.3 01700 CIRCULAR 15000 15.000 00150 08000 OS00 00000 000 Mo 1
37 Unk38 1500 285 000 270 QC0 016 1.0300 Gl 15000 15000 00150 05000 05000 0.0000 0.00 Mo 1
38 Lnk40 3700 270 000 247 000 025 0.8100 CIRCULAR 15000 15000 00150 05000 05000 00000 0.00 No 1
36 Link-47  16.00 227 085 188 038 0.40 2.4700 CIRCULAR 18.000 18.000 00150 0500 00000 00000 D00 No 1
40 Link42 1500 200 oo 136 012 0A3 1.94D0 CIRCULAR 1000 WO DO1SD 05000 08000 00000 0.00 No 1
41 Um43 20,00 374 000 300 000 014 ©T000 CIRCULAR 15.000 15.000 00150 05000 05000 00000 000 No 1
42 Unk-44 21200 A00 000 267 000 033 01600 CIRCULAR 15.000 15.000 05D 05000 Q8000 00000 0.00 Mo 1
43 Unk45 18500 267 000 250 000 047 00900 CIRCULAR 18.000 10.000  ODIS0  0.5000 0.0000 0.00 No 1
4 Lnk-4s . 232 00 225 000 0.0F 0.0300 CIRCULAR 24.000 24.000 000 05000 65000 00000 0.00 No 1
45 Lnk-42  60.00 400 149 388 020 042 02000 CIRCULAR 18.000 18.000 00150 05000 05000 00000 0.00 Ne 1
48 Lnk49 2100 e 000 308 060 063 79800 CIRCULAR 12000 12000 0015 05000 QS000 0.0000 0.00 No 1
A7 Lok-50 1100 376 080 276 030 107 9400 CIRCULAR 12.000 12.000 00150 05000 05000 0.0000 0.00 No 1
45 Link-51  18.00 am 108 400 104 000 0.0000 CIRCULAR 12000 12.000 00150 05000 05000 0.0000 0.00 No 1
40 Link-52 9.00 285 000 245 034 037 40800 CIRCULAR 12000 12.000 0050 05000 05000 00000 0.00 No 1
50 Link-53 1541 380 060 369 144 001 00800 CRCULAR 12000 12.000 Q0150 05000 05000 000G 0.00 Ne 1
51 Link-56 800 axn  Gaes 434 150 008 -03800 CHRCULAR 12060 12000 00150 05000 06000 00000 0.00 No 2
52 Lik-57  26.50 430 0% 38 100 031 11700 CRCULAR 5040 B040 0010 05000 05000 00000 0.00No 1
53 Limk-58  17.00 341 000 384 085 043 2500 CRCULAR 8040 B.040 001650 05000 05000 00000 0.00 N 1
54 Link-60  165.00 Ibe 3B 333 184 051 26800 CRCULAR 15,000 15000 00150 05000 05000 Q0000 0.00 N 1
§6 Lik-81  12.00 T 000 150 000 228 19.0000 CRCULAR 18000 18000 00150 05000 0500 00000 0.00No 1
66 Lirk-83  27.00 440 070 S8 268 078 -2.8200 CIRCULAR 18.000 18.000 00150 05000 05000 00000 0.00 Ne 1
67 Lirk-64  20.00 3 188 310 Q00 008 04100 CRCULAR 20,000 24 000 00150 05000 08000 0.0000 0.00 No 1
S8 Link-65  32.00 30 000 277 000 033 12,0200 CIRCULAR 24000 26000 00150 Q5000 06000 00000 0.00No 1
99 Line-88 21800 277 000 163 050 114 0.0200 CIRCULAR 24000 24000 00150 05000 05000 Q000 0.00 Mo 1
60 Unk.72  29.00 436 080 434 150 002 00700 CIRCULAR 15.000 15.000 00150 05000 06000  0.0000 0.00 Mo 1
61 Lin-73 41183 225 000 180 000 0.35 0.0000 CIRCULAR 24000 24000 D010 05000 05000 00000 0.00 Mo 1
62 Unk-78 321.00 186 000 150 000 035 0.1100 CIRCULAR 24.000 24,000 00150 0£000 05000 0000 0.00 Mo 1
€3 Unk-TB  16.00 289 000 261 07% 028 1.7500 CIRCLLAR 12.000 $2.000 0.01%0 05000 05000 00000 0.00 Mo 1
G4 Link-T9 2848 150 000 148 000 0.01 00500 CIRCULAR 24.000 24.000 0.01%0 045000 06000 00000 0.00 No 1
1

65 Link-87 26474 1%¢ 000 186 000 0.04 00100 CIRCULAR 24.000 24,000 00150 0500 06000 00000 0.00 No



Pipe Results
SN Element  Peak

1 Link-01
2 Link02
3 Link-03
4 Link-D4
& Lirk05
& Link-06
T Link-07

Flow

(cfs)
047
355
113.04
2619
2am
B34
Ba4
17.79
s
aom
7
68.94
1460
3585
19.09
19.06
18.06
1911
1784
186
ae7
L0
1"es
Ex
42,65
177.66
013
no
2,50
54.52
64.36
12052
ag7
sy
1461

11.58

238

Namber Condilien

Tiva of DesignFlow  Peok Five! Peak Fiow Travel Pest Flow  Peai Flow Toisl Time Froule Reporied
Suwecharged

Peak Flow Capacty Design Flow  Velocly Time Depih
Oeurmwnes Rt Total Depin
e
hhvmm cfs i) min)
01243 &7 222 536 0.8 1.50 1.00 179.00
0 0054 EIRL 127 1050 040 300 1.00 18.00
0 0015 & 336 1935 006 .00 100 4a.00
0 co1s 3418 0.77 an 126 3.00 1.00 171.00
02N 1574 157 513 087 350 100 arano
0 1254 1204 069 800 053 2.0 100 55300
12.40 0.88 533 050 200 1.00 453.00
827 248 590 078 20 1.00 348,00
806 419 284 007 2.00 1.00 21700
BT 1.24 437 D19 3.50 1.00 285.00
508 are 408 274 350 1.00 396,00
125 208 BES D.£9 450 100 57900
438 x 465 034 2.00 1.00 600.00
273 2,90 1648 004 200 1.00 657.00
2480 0.7 203 1% 25 084 Q.00
15.76 L1 314 186 a0 08 000
n» o8z 285 166 242 08 .00
w72 [/ ] 448 079 288 0.95 0.00
im 4.7 1595 0 1.5 1.00 486,00
9.20 020 1852 08 1.25 1.00 56.00
1516 0.28 324 011 128 100 52.00
16.74 013 2 a0 1.50 100 26,00
2068 058 650 DOS 150 1.00 20.00
BB 058 66 010 o 1.00 1.00
w2 .80 40,16 001 150 100 57
ae 4877 5000 0.00 150 100 495,00
2 6.56 000 oo 120 100 42900
0. p a1 1248 002 150 100 §51.00
16,55 4.%6 33 00 150 100 28700
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Preface

Sodl surveys conlain information that affects land use planning in survey areas, They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, hers, foresters, agr ists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in tion, wasle disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local govermments may impose
special restrictions on land use or land treatment. Soil surveys identify soll properties
thal are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http//www.nrcs. usda.goviwps/portal/
nresimain/soils/healthy) and certain conservation and engineering applications. For
mare detailed information, contact your local USDA Service Center (hitp:li

offices. sc.egov.usda.govilocalorfapp?agency=nrcs) or your NRCS State Scil
Scientist (hitp:/fwww.nrcs,usda.goviwps/ponal/nrcs/detai ontac
cid=nrcs142p2_053951).

Great differences in soil properties can cccur within short distances. Some soils are
seasonally wet or subject to flooding, Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet sodls are poorly suiled 10 use as seplic
tank absorption fields. A high water table makes a sail poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural B Cc vation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periadically. Updated information is available
through the NRCS Web Soil Survay, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs. ) Persens with disabilities who require allernative means




for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washinglon, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellanecus areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables thal show soil properties and limitations
affecting various uses. Soil scientists cbserved the steepness, length, and shape of
the slopes; the general patlern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They abserved and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons. in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down lo bedrock. The unconsolidated material is devaid of roots and other
living organisms and has not been changed by other biclogical activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characleristics related 10 physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
related lo the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscell area is iated with a particular kind of
landform or with & segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of scil ar miscellaneous area al a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the sods, They can cbserve only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soll-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the bou

Sail scientists recorded the characteristics of the soll profiles that they siudied. They
noted soil color, texture, size and shape of soill aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining ther
properties, the soil scientist igned the soils 1o taxonomic classes (units).
Taxonomic classes are concepls. Each taxonomic class has a set of soil
characterislics with precisely defined limits. The classes are used as a basis for
comparison o classify solls systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scienlists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on expenence and
research.

The cbjective of soil mapping s not lo delineale pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management rewlremenls Each map unit is defined by a unique

bination of soil P ts and/or 1l 35 areas in predictable
proportions. Some components may be highly contrasting to tha other components of
the map unit. The p of minor components in a map unit in no way diminishes

the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a scil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the land and
exparience of the soil scientist. Observations are mada to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations, Once the soll-landscape madel is refined, a significantly smaller number of
measurements of individual sol properies are made and recorded. These
measurements may include field measurements, such as those for color, depth 1o
bedrock, and texture, and laboralory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to ancther across the landscape.

Observations for map unit components are aggregated to devel of
characteristics for the components, The aggregaled values are preunled Direct
measurements do not exist for every property presented for every map unit
component, Values for some properties are estimated from combinations of other
properties.

While a soil survey s in progress, samples of some of ihe solls in the area generally
are collected for laboratory ly and for engi ing tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the solls under different
uses. Interpretations for all of the soils are field lested thmugh abservation of the soils
In different uses and under different levels of manag 1. Some inferprel are
madified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
ylelds under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based nat only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water lable within certain depths in mos! years, but they cannol predict that a
high water lable will always be al a specific level in the soil on a specific date.

After soll scientists located and identified the significant natural bodies of scil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, flelds,
roads, and rivers, all of which help in localing boundaries accurately.




Soil Map

The soil map section includes the soil map for the defined area of interest, a list of sol
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Nassau County, New York {NY053)

Map Unit Symbol | Map Unit Name | Acres in AOI Percont of AOI

Bc Beschas 48 06%

Ip Ipswich mucky po;l 1 40 0.5%

UdA 'uapsmlmorh. noarly lewvel i 18 0.2%

Ue Udipsamrmeris, wet nubllla:h-xm 1222 13.;1{-

g Urban land 106 1.2%

urA | Urban land-Riverhaad comple. 110.0 126%
0 1o 3 pareant slopas

Us Urban land-Sudbury comglex 2402 5%

Uu Urbsan lam-mmm- o 281 3.&
complex

Uw Urban land-Udipsamments, wat 247.7 28.3%
substratum complex

w watar - ar6 1.1%

Totals for Area of Interest 8759 100.0%

Map Unit Descriptions

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

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

Most minor solls have properties similar to those of the dominant sail or soils in the
magp unit, and thus they do not affect use and management. These are called
nonconirasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough lo affect use or lo require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately bacause of the scale used.
Some small areas of strongly contrasting soils or miscellanecus areas are identified
by a special symbol on the maps. If included in the database for a given area, the
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contrasting minor components are identified in the map unit descriptions along with
some characieristics of each. A few areas of minor components may not have been
observed, and consequently they are nol msnhonad in Ihe descriptions, especialy
where the pattern was so complex that it was impraclical lo make gh ob

to identify all the soils and miscellaneous areas on the landscape,

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

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

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

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

Some map unils are made up of twe or more major solls or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannol be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas thal are shown as one unit on the maps. Because of present or
anticipaled uses of the map units in the survey area, it was not considered practical
or necessary 10 map the soils or miscellaneous areas separalely. The patlem and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 1o 2 percent slopes, is an example.

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

Some surveys include miscellanecus areas. Such areas have littie or no soil material
and suppont little or no vegelation. Rock outcrop is an example.

1"
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Nassau County, New York

Bc—Beaches

Map Unit Setting
National map unit symbal: 9tsk
Elevation: 0 to 100 feet
Mean annual precipitation: 42 10 46 inches
Mean annual air tempevature. 50 to 54 degrees F
Frost-free period: 190 to 230 days
Farmland classification: Not prime farmland

Map Unit Composition
Beaches: 100 percent
Esfimates are based on observati descripti and s of the mapunit.

Description of Beaches

Interpretive groups
Land capability classification (imgated): None specified
Land capability classification (nonirrigated): 7s

Ip—lﬁswlch mucky peat

Map Unit Setting
National map unit symbol; Slss
Mean annual precipitation; 42 to 46 inches
Mean annual alr temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days
Farmland classification. Not prime farmland

Map Unit Composition
Ipswich and similar soils; 90 percent
Minor components. 10 percent
Estimales are based on observations, descripti and fr ts of the map

Description of Ipswich

Setting
Landform: Tidal marshes
Landform position {two-dimensionai): Toeslope
Landform position (three-dimensionai): Talf
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Organic material in tidal marshes
Typical profile
H1 - 0 fa 21 inches: mucky peal
H2 - 21 to 36 inches: mucky peat
H3 - 36 lo B0 inches: muck

12
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Properties and qualities
Siope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very
high (0.57 to 19.98 in'hr)
Depth to water table. About 0 inches
Frequency of flooding: Very frequent
Frequency of ponding: Frequent
Avallabie waler storage in profile: Very high (about 16.2 inches)

Interpretive groups
Land capabilily classification (imigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: AD

Minor Components

Pawcatuck
Percent of map unit: 5 percent
Landform: Tidal marshes

Udipsamments
Percent of map unit: 5 percent

UdA—Udipsamments, nearly level

Map Unit Setting
National map unit symbal: 9tin
Mean annual precipitation: 42 1o 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days
Farmiand classification: Not prime farmland

Map Unit Composition
Udipsamments, nearly level, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transecis of the mapunit.

Description of Udipsamments, Nearly Level

Typical profile
H1-0to 72 inches: coarse sand

Properties and qualities
Siope: 010 8 percent
Depth fo resirictive feature: More than B0 inches
Natural drainage class: Somewhal excessively drained
Capacity of the most limiling layer to transmif waler (Ksat): Very high (19.98 inhr)
Depth to waler table: More than 80 inches
Frequency of fiooding: None

13
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Frequency of ponding: None
Avallable waler storage in profile; Low (about 3.6 inches)

Interpretive groups
Land capability classification (imgated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A

Minor Components

Montauk
Percent of map unit: 2 percent

Hempstead
Percent of map unit; 2 percent

Sudbury
Parcent of map unil! 2 percent

Riverhead
Percent of map unit: 2 percent

Plymouth
Parcent of map unil’ 2 parcent

Ue—Udipsamments, wet substratum

Map Unit Setting
National map unit symbaol: 9t
Mean annual precipitation: 42 to 46 inches
Mean annual air temperature: 50 lo 54 deg F
Frosi-free period: 190 to 230 days
Farmland classification. Not prime farmland

Map Unit Composition
Udip 1ents, wel substralum, and similar soifs; 90 percent
Minor companents: 10 percent
Estimates are hased on observations, descriptions, and lransects of the mapunit.

D iption of Udip ts, Wet Sub d

P

Typical profile
H1-0to 72 inches: coarse sand

Properties and qualities
Stope: 01o 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksal): Very high (19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding. None
Frequency of ponding: None
Available water sforage in profile; Low (about 3.6 inchas)

14
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Interpretive groups
Land capability classification (irigated): None specified
Land capability classification (nonirmigated): 7s
Hydrologic Soll Group: A

Minor Components

Unnamed soils
Percent of map unit: 10 percent

Ug—Urban land

Map Unit Setting
National map unit symbol: 9tig
Mean annual precipitation; 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days
Farmiand classification: Not prime farmland

Map Unit Composition
Urban tand; 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

Minor Components

Hempstead

Percent of map uml: 2 percent
Riverhead

Percent of map unil: 2 percent
Enfield

Percent of map unit: 2 percant
Udipsamments

Percent of map unil; 2 percent

Udorthents
Percent of map unil: 2 percent

UrA—Urban land-Riverhead complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9ttz
Mean annual precipitation: 42 1o 46 inches
Mean annual air temperature: 50 10 54 degrees F

15
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Frost-free penod; 190 to 230 days
Farmiand classification: Naot prime farmland

Map Unit Composition
Urban land: 65 percent
Riverhead and similar solls: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapuni.

Description of Riverhead

Setting
Landform: Moraines, outwash plains
Landform position (iwo-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits overlying stratified sand and gravel

Typical profile
Qi-0to 1inches: slightly o posed plant
H1-1to 4 inches: sandy loam
H2 - 4 to 25 inches: sandy loam
H3 - 25 to 36 inches: loamy sand
M4 - 36 lo 60 inches: stratified gravelly sand

Properties and qualities
Siope: 0o 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 1o 5.95 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profie: Low (about 4.9 inches)

Minor Components

Enfield
Percent of map unit: 10 percent

Plymouth
Percent of map unit: 3 percent

Udipsamments
Percent of map unil: 2 percent

Us—Urban land-Sudbury complex

Map Unit Setting
National map unit symbol: 9tv2

16
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Elevation: 0 to 2,100 feet

Mean annual precipilation: 42 to 46 inches

Mean annual air temperature; 50 to 54 degrees F
Frost-free perlod: 190 o 230 days

Farmiland classification: Not prime farmiand

Map Unit Composition
Urban land: 70 parcent
Sudbury and similar soils: 20 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and Ir ts of the map

Description of Sudbury
Setting
Landform: Qutwash plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-siope shape: Convex
Parent material: Sandy and gravelly glaciofluvial deposits derived mainly from
crystalline rock

Typical profile )
H1 - 0 to 5 inches: sandy loam
H2 - 5 to 18 inches: sandy loam
H3 - 18 to 28 inches: gravelly loamy sand
H4 - 28 1o 60 inches: stratified very gravelly sand

Properties and qualities
Slope: 0to 3 percent
Depth to restrictive feature; More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer fo Iransemil walter (Ksat): High {1.98 to 5.95 infhr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Minor Components

Udipsamments )
Percent of map unil: 5 percenl

Riverhead
Percent of map unil: 5 percent

Uu—Urban land-Udipsamments complex

Map Unit Setting
National map unit symbol: 9tv3
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Mean annual precipitation: 42 to 46 inches

Mean annual air temp 50 to 54 deg F
Frost-free period: 190 to 230 days

Farmiand classification: Not prime farmland

Map Unit Composition
Urban land: 70 percent
Udipsamments and similar soils: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and fransects of the mapumi.

Description of Udipsamments

Typical profile
H1-0to 72 inches: coarse sand

Properties and qualities
Slope. 0 to 3 percent
Depth to restnctive feature: More than 80 inches
Natural drainage class: Somewhal excessively drained
Capacity of the mos! fimiling layer fo transmit water (Ksar): Very high (19.98 infhr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler storage in profite; Low (about 3.6 inches)

Minor Components

Riverhead
Parcent of map unil: 3 porcent

Sudbury
Percent of map unit: 2 percant

Uw—Urban land-Udipsamments, wet substratum complex

Map Unit Setting
National map unit symbol: 9v4
Moan annual precipitation; 42 to 46 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 70 percent
Udipsamments, wet substratum, and similar sofls: 25 percent
Minor components: 5 percent
Estimales are based on observalions, descriptions, and Ira of the mapunit,
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Description of Udipsamments, Wet Substratum

Typical profile
H1-01o 72 inches: coarse sand

Properties and qualities
Slope: 010 3 percent
Depth to restrictive feature. More than 80 Inches
Natural drainage class: Somewhal excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Very high (19.98 inftr)
Dapth o water table: More than B0 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profite: Low (about 3.6 inches)

Minor Components

Sudbury

Percent of map unit: 3 percent
Riverhead

Percent of map unit: 2 percent

W—Water

Map Unit Setting
National map unit symbol: 9T
Mean annual precipitation: 4210 46 inches
Meoan annual air temperature: 50 to 54 degrees F
Frost-free period: 190 to 230 days
Farmiand classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Glossary

Many of the terms relating to landforms, geology, and geomorphology are defined in
maore detail in the "National Soil Survey Handbook.*
ABC soil

A soil having an A, a B, and a C horizon.

Ablation till

Loose, relatively permeable earthy material deposited during the d ting of
nearly stafic glacial ice, either contained within or accumulated on the surface of
the glacier.

AC soil

A soil having only an A and a C horizon. Commonly, such soil formed in recent
alluvium or on sleep, rocky slopes.

Aeration, soll

The exchange of air in soil with air from the atmosphere. The air in a well aerated
soil is similar to that in the atmosphere; the air in a poorly aerated soil is
considerably higher in carbon dioxide and lower in oxygen.

Aggregate, soil
Many fine particles held in a single mass or cluster. Natural soil aggregates, such
as granules, blocks, or prisms, are called peds. Clods are aggregaltes produced
by tillage or logging.

Alkali (sodic) soll

A soil having so high a degree of alkalinity (pH 8.5 or higher) or so high a
percentage of exchangeable sodium (15 percent or more of the total
exchangeable bases), or both, that plant growth is restricted.

Alluvial cone

A semiconical type of alluvial fan having very steep slopes. It is higher, narrower,
and steeper than a fan and is composed of coarser and thicker layers of material
deposited by a combination of alluvial episodes and (1o a much lesser degree)
landslides (debris flow). The coarsest materials tend to be concentraled at the
apex of the cone.
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Alluvial fan

A low, outspread mass of loose materials and/or rock material, commonly with
gentle slopes. It is shaped like an open fan or a segment of a cone. The material
was deposited by a stream al the place where it issues from a narrow mountain
valley or upland valley or where a tributary stream is near or at its junction with
the main stream, The fan is steepest near its apex, which points upstream, and
slopes gently and convexly outward (downstream) with a gradual decrease in
gradient,

Alluvium
Unconsolidated material, such as gravel, sand, sill. clay, and various mixtures of
these, deposited on land by running waler.

Alpha,alpha-dipyridy!
A compound that when dissolved in ammoniurm acetate is used to detect the
presence of reduced iron (Fe 11) in the soil. A positive reaction implies reducing
conditions and the likely presence of redoximarphic features.

Animal unit month (AUM)
The amount of forage required by one mature cow of approximately 1,000 pounds
weight, with or withoul a calf, for 1 month.

Aquic conditions

Current soil wet ck lerized by saturation, reduction, and redoximorphic
features.

Argillic horizon
A subsail horizon characterized by an accumulation of illuvial clay.

Arroyo
The flat-floored channel of an ephemeral stream, commoenly with very steep to
vertical banks cul in unconsolidated material. It is usually dry but can be
transformed into a lemporary watercourse or shori-lived lorrent after heavy rain
within the watershed.

Aspect
The direction toward which a slope faces. Also called slope aspect.

Association, soil

A group of solls or miscellaneous areas geographically associated in a
characleristic repeating pattern and defined and delineated as a single map unit.

Avallable water capacity (available molsture capacity)

The capacity of soils 1o hold water available for use by mos! plants. It is commonly
defined as the difference between the amount of soil water at field moisture
capacity and the amount at wilting point. It is commanly expressed as inches of
water per inch of sail. The capacity, in inches, in a 60-inch profile or to a limiting
layer is expressed as:
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Very low: 010 3

Low: 3106
Moderate: 6to 9

High: 9 to 12

Very high: More than 12

Backslope

The position that forms the steepest and generally linear, middle portion of a
hillslope. In profile, backslopes are commonly bounded by a convex shoulder
above and a concave footslope below.

Backswamp

A flood-plain landform. Extensive, marshy or swampy, depressed areas of flood
plains between natural levees and valley sides or terraces,

Badland

A landscape that is intricately dissected and characterized by a very fine drainage
network with high drainage densities and short, steep slopes and namow
interfluves. Badiands develop on surfaces that have little or no vegetative cover
overlying unconsolidated or poorly cemented malerials (clays, sills, or
sandslones) with, in some cases, soluble minerals, such as gypsum or halite.

Bajada
A broad, gently inclined alluvial piedmont slope extending from the base of a
mountain range out into a basin and formed by the lateral coalescence of a series
of alluvial fans. Typically, it has a broadly undulating transverse profile, parallel to
the mountain front, resulting from the convexities of component fans. The term is
generally restricted to constructional slopes of intermontane basins.

Basal area

The area of a cross section of a tree, generally referring to the section al breast
height and measured outside the bark. It is a measure of stand density, commonly
expressed in square feet.

Base saturation

The degree to which material having calion-exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, and K), expressed as a percentage of
the total cation-exchange capacity.

Base slope (gecmorphology)

A geomorphic component of hills consisting of the concave fo linear
(perpendicular to the contour) slope that, regardiess of the lateral shape, forms
an apron or wedge at the bottom of a hillside dominated by colluvium and slope-
wash sediments {for example, slope alluvium).

Bedding plane

A planar or nearly planar bedding surface thal visibly separates each successive
layer of stratified sediment or rock (of the same or different lithology) from the
preceding or following layer; a plane of deposition. It commonly marks a change
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in the circumstances of deposition and may show a parting, a color difference, a
change in particle size, or various combinations of these. The term is commonly
applied to any bedding surface, even one thal is conspicuously bent or deformed
by folding.

Bedding system

A drainage sy made by plowing, g ,.Dl’otherwnewwmgl'lesufaca
of a flat field. It consists of a series of low ridges separated by st
dead furrows,

¥

Bedrock
The solid rock that underlies the soil and other unconsolidated material or that is
exposed at the surface.

Bedrock-controlled topography

A landscape where the configuration and relief of the landforms are determined
or strongly infl d by the underlying bedrock.

Bench terrace

A raised, level or nearly level strip of earth constructed on or nearly on a contour,
supported by a barrier of rocks or similar material, and designed lo make the soll
suitable for tillage and lo prevent acceleraled erosion.

Bisequum

Twnsaqmncasofsotlhnnzcms each of which consists of an illuvial horizon and
the overlying eluvial horizons.,

Blowout (map symbol)

A saucer-, cup-, or trough-shaped depression formed by wind erosion on a
preexisting dune or other sand deposit, especially in an area of shifting sand or
loose soil or where protective vegetation is disturbed or destroyed. The adjoining
accumulation of sand derived from the depression, where recognizable, is
commonly included. Blowouls are commonly small,

Borrow pit (map symbol)

An open excavation from which soil and underlying material have been removed,
usually for construction purposes

Bottom land

An informal term loosely applied to various portions of a flood plain,
Boulders

Rock fragments larger than 2 feet (60 cantimeters) in diameter.

Breaks

A landscape or tract of steep, rough or broken land dissected by ravines and
gullies and marking a sudden change in topography.
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Breast helght

An average height of 4.5 feet above the ground surface, the point on a tree where
diameter measurements are ordinarily laken.

Brush management
Use of mechanical, chemical, or biological methods to make conditions favorable
for reseeding or to reduce or elimi pelition [rom woody vegetation and

thus allow understory grasses and forbs to recover. Brush management increases
forage production and thus reduces the hazard of erosion. It can improve the
habital for some species of wildlife.

Butte

An isolated, genarally flat-lopped hill or mountain with relatively steep slopes and
talus or precipitous cliffs and characterized by summit width that is less than the
height of bounding escarpments; commaonly topped by a caprock of resistant
material and rep ting an z it carved from flat-lying rocks.

Cable yarding

A method of moving felled trees to a nearby cenlral area for Lransport 1o a
processing facility. Most cable yarding systems involve use of a drum, a pole, and
wire cables in an arrangement similar 1o that of a rod and reel used for fishing. To
reduce friction and soll disturbance, felled trees generally are reeled in while one
end is lifted or the entire log is suspended.

Calcareous soil

A s0il containing gh calcium carbonate (cor ly combined with
magnesium carbonate) to effarvesce visibly when treated with cold, dilute
hydrochloric acid.

Caliche

A general term for a prominent zone of secondary carbonate accumulation in
surficial materials in warm, subhumid to arid areas. Caliche is formed by both
geologic and pedologic processes. Finely crystalline calcium carbonate forms a
nearly continuous surface-coating and void-filling medium in geologic (parent)
materials. Cementation ranges from weéak in nonindurated forms to very sirong in

indurated forms. Other r Is (e.g., carbonales, silicate, and sulfale} may occur
as accessory 1s. Most petrocalcic hori and soma calcic horizons are
caliche.

California bearing ratio (CBR)

The load-supporting capacity of & soil as compared to that of standard crushed
limestone, expressed as a ratio. First standardized in California. A soil having a
CBR of 16 supports 16 percent of the load that would be supporied by standard
crushed limestone, per unit area, with the same degree of distortion.

Canopy

The leafy crown of trees or shrubs. (See Crown.)
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Canyon
A long, deep, narrow valley with high, precipitous walls in an area of high local
relief.

Capillary water
Waler held as a film around soil particles and in tiny spaces between particles.
Surface tension is the adhesive force thal holds capillary water in the soil.

Catena
A segquence, or “chain,” of soils on a landscape that formed in similar kinds of
parent matenial and under similar cimatic conditions but that have different
characleristics as a result of differences in reliel and drainage.

Cation
An ion carrying a positive charge of electricity. The common soil cations are
calcium, potassium, magnesium, sodium, and hydrogen,

Cation-exchange capacity
The total amount of exchangeable cations that can be held by Ihe soil, expressed
in terms of milliequivalents per 100 grams of soil at neutrality (pH 7.0) or at some
other staled pH value. The term, as applied to soils, is synonymous with base-
exchange capacity but is more precise in meaning.

Catsteps
See Terracetles.

Cement rock
Shaly limestone used in the manufacture of cement.

Channery soil material
Sail material that has, by volume, 15 to 35 percent thin, flat fragments of
sandstone, shale, slate, imestone, or schist as much as 6 inches (15 centimeters)
along the longest axis. A single piace is called a channer.

Chemical treatment

Control of unwanted vegetation through the use of chemicals.

Chiseling
Tillage with an implement having one or more soil-penetrating points that shatler
of loosen hard, compacted layers to a depth below normal plow depth.

Cirque

A steep-walled, semicircular or crescent-shaped, half-bowHike recess or hollow,
commonly shuated at the head of a glaciated mountain valley or high on the side
of a mountain.  was produced by the erosive activity of a mountain glacier. It
commaonly contains a small round lake (tarn}.
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Clay

As a soil separale, the mineral soil particles less than 0.002 millimeter in diameler.
As a soll textural class, soil material thal is 40 percent or more clay, less than 45
percent sand, and lass than 40 percent silt.

Clay depletions
See Redoximorphic features.

Clay film
A thin coating of oriented clay on the surface of a soil aggregale or lining pores or
root channels. Synonyms: clay coating, clay skin.

Clay spot (map symbol)

A spot where the surface texture is silty clay or clay in areas where the surface
layer of the soils in the surrounding map unit is sandy loam, loam, silt loam, or
coarses.

Claypan
A dense, compact subsail layer that contains much more clay than the overlying
materials, from which it is separated by a sharply defined boundary. The layer
restricis the downward movement of water through the soil. A claypan is
commonly hard when dry and plastic and sticky when wet.
Climax plant community
The stabilized plant community on a particular site. The plant cover reproduces
itsalf and does not change so long as the environment remains the same.
Coarse textured soil
Sand or loamy sand.

Cobble (or cobblestone)

A ded or parily rounded frag of rock 3 to 10 inches (7.6 1o 25 centimeters)
in diameter.

Cobbly soll material
Material that has 15 1o 35 percent, by volume, rounded or partially rounded rock
fragments 3 1o 10 inches (7.6 to 25 centimeters) in diameter, Very cobbly soil
material has 35 to 60 percent of these rock fragments, and extremely cobbly sol
material has more than 60 percent,

COLE (coefficient of linear extensibility)

See Linear extensibility.

Colluvium

Unconsclidated, unsorted earth material being transported or deposited on side
slopes and/or at the base of slopes by mass movement (e.g., direct gravitational
action) and by local, unconcentrated runoff,
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Complex slope

Irregular or variable slope. Planning or establishing terraces, diversions, and other
water-control structures on a complex slope is difficult.

Complex, soil

A map unit of two or more kinds of soil or miscellaneous areas in such an intricate
pattern or so small in area that it is not practical to map them separately at the

ted scale of mapping, The pattern and proportion of the soils or
miscellaneous areas are somewhat similar in all areas.

Concretions
See Redoximorphic features.

Conglomerate

A coarse grained, clastic sedimentary rock composed of rounded or subangular
rock fragments more than 2 millimeters in diameter. It commonly has a matrix of
sand and finer textured material. Conglomerate is the consolidated equivalent of
gravel.

Conservation cropping system

Growing crops in combination with needed cultural and managemenl practices,
In a good conservation cropping system, the soll-improving crops and practices
mare than offset the effects of the soll-depleting crops and practices. Cropping
systems are needed on all tilled soils. Soil-improving practices in a conservation
cropping system include the use of rotations that contain grasses and legumes
and the return of crop residue to the soil. Other practices include the use of green
manure crops of grasses and legumes, proper tillage, adequate fertilization, and
weed and pest control,

Conservation tillage

A tillage systemn thal does not invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soil

Refers to the degree of cohesion and adhesion of soil material and its resistance
1o deformation when ruptured. Consistence includes resistance of soil material to
rupture and to penetration; plasticily, loughness, and stickiness of puddied soill
material; and the manner in which the soil material behaves when subject to
comp on, Terms d bing consistence are defined in the “Sodl Survey
Manual.”

Contour stripcropping

Growing crops in strips that follow the contour. Strips of grass or close-growing
crops are allernated with strips of clean-tilled crops or summer fallow.

Control section

The part of the scil on which classification is based. The thickness varies among
differant kinds of soll, but for many it is that part of the soil profile between deplhs
of 10 inches and 40 or 80 inches.
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Coprogenous earth (sedimentary peat)

A type of limnic layer composed p inantly of fecal material derved from
aguatic animals.

Corrosion (geomorphology)

A process of erosion whereby rocks and soil are removed or worm away by natural
chemical processes, especially by the solvent action of running waler, but alse by
other d such as hydrolysis, hydration, carbonation, and oxidation.

Corrosion (soil survey interpretations)

Soil-induced electrochemical or chemical action that dissolvas or weakens
concrete or uncoated steel.
Cover crop

A close-growing crop grown primarily to improve and protect the soil between
peniods of regular crop production, or a crop grown between trees and vines in
orchards and vineyards,

Crop residue management
Retuming crop residue lo the soil, which helps to maintain soil struciure, organic
matter content, and fertility and helps to control erosion.

Cropping system
Growing crops according to a planned system of rotation and management
practices,

Cross-slope farming
Deliberately conducting farming operations on skoping farmland in such a way that
lilage Is across the general slope.

Crown

The upper part of a lree or shrub, including the living branches and their foliage.

Cryoturbate

A mass of soil or other unconsolidated earthy material moved or disturbed by frost
action. It is typically coarser than the underlying material.

Cuesta

An asymmelric ridge capped by resistant rock layers of slight or moderale dip
(commonly less than 15 percent slopes); a lype of homocline produced by
differential erosion of interbedded resistant and weak rocks. A cuesia has a long,
gentle slopa on one side (dip slope) that roughly parallels the inclined beds; on
the other side, it has a relatively short and steep or dlifflike slope (scarp) that cuts
through the tilted rocks.

Culmination of the mean annual increment (CMAI)

The average annual increase per acre in the volume of a stand, Computed by
dividing the total volume of the stand by its age. As the stand increases in age,
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the mean annual increment continues {o increase until mortality begins to reduce
the rate of increase. The point where the stand reaches its maximum annual rale
of growth is called the culmination of the mean annual increment.

Cutbanks cave

The walls of excavations tend 1o cave in or slough,

Decreasers
The most heavily grazed dimax range plants. Because they are the most
palatable, they are the firsl o be destroyed by overgrazing.

Deferred grazing
Postponing grazing or resting grazing land for a prescribed period,

Delta

A body of alluvium having a surface that is fan shaped and nearly flat; deposited
at or near the moulth of a river or slream where it enlers a body of relatively quiet
waler, generally a sea or lake.

Dense layer

Avery firm, massive layer that has a bulk density of more than 1.8 grams per cubic
centimeter, Such a layer affects the ease of digging and can affect filling and
compacting.

Depression, closed (map symbol)
A shallow, saucer-shaped area that is slightly lower on the landscape than the
surrounding area and that does not have a natural outlet for surface drainage.

Depth, soil

Generally, the thickness of the soil over bedrock. Very deep soils are more than
60 inches deep over badrock; deep soils, 40 1o 60 inches, moderately deep, 20
lo 40 inches; shallow, 10 16 20 inches; and very shallow, less than 10 inches,

Desert pavement

A natural, residual concentration or layer of wind-polished, closely packed gravel,
boulders, and other rock fragments mantiing a desert surface. It forms where wind

action and sheetwash have d all particles or where rock fragments
have migrated upward through sediments to the surface. It typically protects the
finer grained underlying r ial from further erosion,

Diatomaceous earth

A geologic deposit of fine, grayish siliceous material composed chiefly or entirely
of the remains of diatoms.

Dip slope

A slope of the land surface, roughly determined by and approximately conforming
to the dip of the underlying bedrock.
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Diversion (or diversion terrace)

A ridge of earth, generally a terrace, built to protect downslope areas by diverting
runoff from its natural course.

Divided-slope farming

A form of field stripcropping in which crops are grown in a systematic arrangement
of two strips, or bands, across the slope to reduce the hazard of water erosion.
One strip is in a close-growing crop that provides protection from erosion, and the
other sirip is in a crop thal provides less protection from erosion. This practice is
used where slopes are not long enough to permit a full stripcropping pattern to be
used.

Drainage class (natural)

Refers to the frequency and duration of wet periods under conditions similar to
those under which the soil formed. Alterations of the water regime by human
activities, either through drainage or irrigation, are not a consideration unless they
have significantly changed the morphology of the soil. Seven classes of natural
soil drainage are recogniz ively drained, h ivel)

drained, well h fy well drained, somewhat poorly drained, poorly
drained, and very poorly drained. These cl ara defined in the “Soil Survey
Manual.”

Drainage, surface
Runofi, or surface flow of water, from an area.

Drainageway

A general term for a course or channel along which watsr moves in draining an
area. A lerm restricted to relatively small, linear depressions that at some time
move concentrated water and either do not have a defined channe! or have only
a small defined channel.

A small stream valley that ganerally is shallower and more open than a ravine or
guich and that has a broader bottom. The present stream channel may appear
inadequate 1o have cut the drainageway that it occupies.

Drift

A general term applied to all mineral material {clay, silt, sand, gravel. and boulders)
transported by a glacier and deposited directly by or from the ice or transported
by running water emanating from a glacier. Drift includes unstratified material (1ill)
that forms moraines and stralified deposits that form outwash plains, eskers,
kames, varves, and glaciofuvial sediments. The term is generally applied 1o
Pleistocene glacial deposits in areas that no longer contain glaciers.

Drumlin

A low, smooth, elongated oval hill, mound, or ridge of compact till that has a core
of bedrock or drift. It commonly has a blunt nose facing the direction from which
the ice approached and a gentler slope tapering in the other direction. The longer
axis is parallel to the general direction of glacier flow. Drumling are products of
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streamline (laminar) flow of glaciers, which molded the subglacial floor through a
combination of erosion and deposilion.

Duff

A generally firm organic layer on the surface of mineral soils. It consists of fallen
plant material that is in the process of decomposition and includes everything from
the litter on the surface to underlying pure humus,

A low mound, ridge, bank, or hill of loose, windblown granular material (generally
sand), either barren and capable of movement from place to place or covered and
stabilized with vegetation bul retaining its characteristic shape.

Earthy fill
See Mine spoil.

Ecological site

An area where climate, soil, and relief are sufficiently uniform to produce a distinct
natural plant community. An ecological sile is the product of all the environmental
factors responsible for ils development. It is typified by an association of spacies
that differ from those on other ecological sites in kind andlor proportion of species
or In total production.

Eluviation
The movement of material in true solution or colloidal suspension from one place
to another within the soil. Soil horizons that have lost material through eluviation
are eluvial; those that have received material are illuvial,

Endosaturation
A type of saturation of the soil in which all horizons between the upper boundary
of saturation and a depth of 2 meters are saturated.

Eolian deposit
Sand-, silt-, or clay-sized clastic material transported and deposited primarily by
wind, commonly in the form of a dune or a sheet of sand or loess.

Ephemeral stream

A straarn or reach of a stream, that flows only in direct response to precipitation.
It receives no b tinued supply from melting snow or other source, and ils
channel is above lhe water table at all imes.

Episaturation
A type of saturation indicating a perched water table in a soil in which saturated
layers are underlain by one or more unsaturated layers within 2 meters of the
surface.

Erosion

The wearing away of the land surface by water, wind, ice, or other geologic agents
and by such processes as gravitational creep.
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Erosion (accelerated)

Erosion much more rapid than geclogic erosion, mainly as a resull of human or
animal activities or of a catastrophe in nature, such as a fire, thal exposes the
surface,

Erosion (geologic)
Erosion caused by geologic processes acting over long geologic periods and
resulting in the ring away of m ins and the building up of such landscape

features as flood plains and coastal plains. Synonym: natural erosion.

Erosion pavement

A surficial lag concentration or layer of gravel and other rock fragments that
remains on the soil surface after sheel or rill erosion or wind has removed the finer
soil partickes and that tends 1o protect the underlying scll from furiher erosion.

Erosion surface
A land surface shaped by the action of erosion, especially by running water.

Escarpment
A relatively continuous and steep slope or dliff breaking the general continuity of
more gently sloping land surfaces and resulting from eroslon or faulting. Most
commonly applied to cliffs produced by differential erosion. Synonym: scarp.

Escarpment, bedrock (map symbol)

A relatively continuous and steep slope or cliff, produced by eresion or faulting,
that breaks the general conlinuity of more gently sloping land surfaces. Exposed
material is hard or soft bedrock.

Escarpment, nonbedrock {map symbol)

A relatively continuous and steep slope or cliff, generally produced by erosion but
in some places produced by faulting, that breaks the continuity of more gently
loping land surfi Exposed earthy malerial Is nonsoll or very shallow soil.

Esker

A long, narrow, sinuous, steep-sided ridge of stralified sand and gravel deposited
as the bed of a stream flowing in an ice tunnel within or below the ice (subglacial )
or between ice walls on top of the ice of a wasting glacier and left behind as high

d when the ice melted. Eskers range in length from less than a kilometer 1o
more than 160 kilometers and in height from 3 to 30 meters.

Extrusive rock
Igneous rock derived from deep-seated molten matter (magma) deposited and
cooled on the earth’s surface.

Fallow

Cropland leftidle In order 1o restore productivity through accumulation of moisture,
Summer fallow s common in regions of limited rainfall where cereal grain is grown,
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The sail is lilled for at least one growing season for weed control and
decomposition of plant residue.

Fan remnant
A general term for landforms that are the remaining parts of older fan landforms,
such as alluvial fans, that have been either dissected or partially buried.
Fertility, soil

The quality that enables a soil fo provide plant nutrients, in adequate amounts and
in proper balance, for the growth of specified plants when light, moisture,
temperalura, tilth, and other growth factors are favorable.

Fibric soll material (peat)

The least dec d of all organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable according to botanical origin. Peat
has the lowest bulk density and the highest water content at saturation of all
arganic soll matenal.

Field moisture capacity

The moisture content of a soil, expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained away: the field moisiure content
2 or 3 days after a soaking rain; also called normal field capacity, normal moisture
capacity, or capillary capacity.

Fill slope
A sloping surface consisting of excavated soil material from a road cut. it
commonly is on the downhill side of the road.

Fine textured soil

Sandy day, silty clay, or clay.

Firebreak

An area cleared of flammable material 1o stop or help control creeping or running
fires. It also serves as a line from which to work and to facilitate the movement of
firefighters and equipment. Designated roads also serve as firebreaks.

First bottom
An obsolete, inf | term | ly applied to the lowest flood-plain steps that are
subject to regular flooding.

Flaggy soil material

Malerial that has, by volume, 15 to 35 percent flagstones. Very flaggy soil material
has 35 to 80 percent flagstones, and extremely flaggy soil malerial has more than
60 percent flagstones.

Flagstone

A thin fragment of sandstone, limestone, slate, shale, or (rarely) schist 6 to 15
inches (15 to 38 centimeters) long.
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Flood plain

The nearty level plain that borders a stream and is subject to flooding unless
protected artificially.

Flood-plain landforms
A variety of constructional and erosional features produced by stream channel
migration and flooding. Examples include backswamps, flood-plain splays,
meanders, meander belts, meander scrolls, oxbow lakes, and natural levees.

Flood-plain splay
A fan-shaped deposil or other outspread deposit formed where an overioaded
stream breaks through a levee (natural or artificial) and deposits its material
(commanly coarse grained) on the flood plain.

Flood-plain step

An essentially flat, terrace-like alluvial surface within a valley that is frequently
covered by floodwater from the present ; any approximately horizontal
surface still actively modified by fluvial scour and/or deposition. May ocour
individually or as a series of sleps.

Fluvial
Of or pertaining 1o rivers or streams; produced by stream or river action.

Foothills
A region of steeply sloping hills that fringes a mountain range or high-plateau
escarpment. The hills have reliefl of as much as 1,000 feet (300 meters).
Footslope
The concave surface at the base of a hillslope. A footslope is a transition zone
between upslope sites of ercsion and transport (shoulders and backslopes) and
downslope sites of deposition (toeslopes).
Forb
Any herbaceous plant not a grass or a sedge.

Forest cover
Al trees and other weody plants {underbrush) covering the ground in a forest.

Forest type
A stand of irees similar in compasition and development because of given physical
and biclogical factors by which it may be differentiated from other stand
Fragipan

A loamy, brittle subsurface horizon low in porosily and content of organic matter
and low or moderate in clay but high in silt or very fine sand. A fragipan appears
cemented and restricts roots, When dry, it is hard or very hard and has a higher
bulk density than the horizon or horizons above. When moist, it tends to rupture
suddenly under pressure rather than to deform slowly.

36



Custom Soll Resource Report

Genesis, soil

The mode of arigin of the soil, Refers especially Lo the prc or soil-forming
factors responsible for the formation of the solum, or true soil, from the
unconsolidated parent material.

Gilgai

Commonly, a succession of ins and mi \ls in nearly level areas or
of microvalleys and microridges parallel with the slope. Typically, the microrelief
of clayey soils thal shrink and swell considerably with changes in moisture content.

Glaciofluvial deposits

Material moved by glaciers and subsequently sorted and deposited by sir
flawing from the meilting ice. The deposils are siratified and occur in the form of
outwash plains, valley trains, deltas, kames, eskers, and kame terraces.

Glaclolacustrine deposits
Material ranging from fine clay to sand derived from glaciers and deposiled in
glacial lakes mainly by glacial meltwater. Many deposits are bedded or laminated.
Gleyed soil

Soil that formed under poor drainage, resulting in the reduction of iron and other
elements in the profile and in gray colors,

Graded stripcropping
Growing crops in strips thal grade toward a prolecled walerway.

Grassed waterway
A natural or constructed walerway, typically broad and shallow, seeded lo grass
as protection against erosion. Conducts surface water away from cropland,
Gravel
Rounded or angular fragments of rock as much as 3 inches (2 millimeters 1o 7.6
centimelers) in diameter. An individual piece is a pebble.
Gravel pit (map symbol)
An open excavation from which soll and underying material have been removed
and used, without crushing, as a source of sand or gravel.
Gravelly soil material
Material that has 15 to 35 percent, by volume, rounded or angular rock fragments,
not prominently flattened, as much as 3 inches (7.6 centimeters) in diameter.
Gravelly spot (map symbol)

A spot where the surface layer has more than 35 percent, by volume, rock
fragments that are mostly less than 3 inches in diameter in an area that has less
than 15 percent rock fragments.,
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Green manure crop (agronomy)
A soil-improving crop grown to be plowed under in an early stage of maturity or
soon after malurity.

Ground water
Water filing all the unblocked pores of the material below the water table.

Gully (map symbol)

A small, steep-sided | caused by lon and cut in unc lidated
materials by concentrated but intermittent flow of water. The dislinction between
a gully and a rill is one of depth. A gully genarally is an obstacle to farm machinery
and is loo deep 10 be obliterated by ordinary tillage whereas a rill is of lesser deplh
and can be smoothed over by ordinary lillage.

Hard bedrock
Badrock thal cannot be excavated excepl by blasting or by the use of special
equipment that is not commonly used in construction.

Hard to reclaim
Reclamation is difficult after the removal of seil for construction and ofher uses.
Revegetation and erosion control are exiremely difficult.

’ Hardpan

A hardened or cemented soil horizon, or layer. The soil material is sandy, loamy,
or clayey and is cemented by iron oxide, silica, calcium carbonate, or other
substance.

Head slope (geomorphology)
A geomorphic component of hills consisting of a laterally concave area of a
hillside, especially at the head of a drai y. The overland waterflow is
converging.

Hemic soil material (mucky peat)

Organic soil material imermediate in degree of decomposition between the less
decomposed fibric material and the more decomposed sapric material.

High-residue crops

Such crops as small grain and com used for grain. If properly managed, residue
from these crops can be used lo control erosion until the next crop in the rotation
is established. These crops retum large amounts of organic matter to the soil.

Hill

A generic term for an elevated area of the land surface, rising as much as 1,000
feet above surrounding lowlands, commonly of limited summil area and having a
well defined outline. Slopes are generally more than 15 percent. The distinction
between a hill and a mountain is arbitrary and may depend on local usage.
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Hillslope

A generic term for the steaper part of a hill between its summit and the drainage
line, valley flat, or depression floor at the base of a hill,
Horizon, soil
A layer of soil, approximately parallel to the surface, having distinet ch
produced by soil-forming processes. In the identification of soll horizons, an
pp letter repr the major horizons. Numbers or lowercase letters that
follow represent subdivisions of the major horizons. An explanation of the

subdivisions is given in the "Soil Survey Manual.” Tha major horizons of mineral
soil are as follows:

O honizon: An organic layer of fresh and decaying plant residue.

L hovizon: A layer of organic and mineral limnic materials, including coprogenous
earth (sedimentary peat), diatomaceous earth, and marl.

A horizon: The mineral horizon at or near the surface in which an accumulation
of humified organic matier is mixed with the mineral material. Also, a plowed
surface horizon, most of which was originally part of a B horizon.

E harizon® The mineral horizon in which the main feature is loss of slicate clay,
iron, aluminum, or some combination of these,

B hevizon: The mineral horizon below 2n A horizon, The B horizon is in part a layer
of transition from the overlying A to the undertying C horizon. The B horizon also
has distinctive characteristics, such as (1) ac lation of clay, ioxides,
humus, or a combination of these; (2) pri lic or blocky structure; (3) redder or
browner colors than those in the A horizon; or (4) a combination of these. :
C horizon: The mineral horizon or layer, excluding indurated bedrock, that is liftle
affected by soil-forming processes and does not have the properties typical of the
averlying sail material. The material of a C horizon may be either like or uniike that
in which the solum formed. If the matesial is known to differ from that in the solum,
an Arabic numeral, commonly a 2, precedes the letter C.

Cr honizon: Soft, consolidated bedrock beneath the soil.

R layer: Consolidated bedrock beneath the soil. The bedrock commonly underlies
a C horizon, but it can be directly below an A or a B horizon.

M layer: A rool-limiting subsoil layer consisting of nearly conlinuous, horizontally
orlented, numan-manufactured materials.

W layer: A layer of water within or beneath the soil.

The well decomposed, more or less slable part of the organic matter in mineral
solls.

Hydrologic soil groups

Refers to soils grouped according 1o their runoff potential. The soil properties that
influence this potential are those that affect the minimum rate of water infiltration
on a bare soil during periods after prolonged wetting when the soil is nol frozen.
These properties include depth to a seasonal high waler table, the infiltration rate,
and depth to a layer that significantly the d d t of water.
The slope and the kind of plant cover are not considered but are separate factors
in predicting runoff.
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Igneous rock

Rock that was formed by cooling and solidification of magma and that has not
been changed appreciably by weathering since its formation. Major varieties
include plutonic and volcanic rock (e.g., andesite, basalt, and granite).

llluviation
The movement of soil material from one horizon to another in the soil profile.
Generally, material is removed from an upper horizon and deposited in a lower
horizon.

Impervious soil

A soil through which water, air, or rools penetrate slowly or not at all. No soil is
absolutely impervious to air and water all the time.

Increasers

Species in the climax vegetation that increase in amount as the more desirable
plants are reduced by close grazing. Increasers commonly are the shorler plants
and the less palatable to livestock.

Infiltration
The downward entry of water into the immediate surface of soil or other material,

as contrasted with percolation, which is movement of water through soll layers or
material.

Infiltration capacity

The maximum rate at which water can infiltrate inlo a soil under a given set of
conditions.

Infiltration rate
The rate at which water penetrates the surface of the soll at any given instant,

usually expressed in inches per hour. The rate can be limited by the infiltration
capacity of the soil or the rate al which water is applied at the surface.

Intake rate
The average rate of water enlering the soil under irrigation. Most soils have a fast
initial rate; the rate decreases with application time. Therefore, intake rate for
design purposes is not a constant but is a variable depending on the net imigation
application. The rate of water intake, in inches per hour, is expressed as follows:
Very low: Less than 0.2
Low:0.2100.4
Moderately fow: 0.4 to 0.75
Moderate: 0.75 10 1.25
Moderately high: 1.25 to 1.75
High: 1.7510 2.5
Very high: More than 2.5
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Interfluve

A landform composed of the relatively undissected upland or ridge between two
adjacent valleys containing streams flowing in the same general direction, An
elevated area between two drainageways that sheds waler to those
drainageways.

Interfluve (geomorphology)
A geomorphic component of hills consisting of the uppermost, comparatively level
or gently sloping area of a hill; shoulders of backwearing hillslopes can narrow the
upland or can merge, resulting in a strongly convex shape,

Intermittent stream

A stream, or reach of a stream, that does not flow year-round but that is commonly
dry for 3 or more months oul of 12 and whose channel is generally below the local
waler 1able. It flows only during wet periods or when it receives ground-water
discharge or long. continued contributions from melting snow or other surface and
shallow subsurface sources.

Invaders

On range, plants that encroach into an area and grow after the climax vegetation
has been reduced by grazing. Generally, plants invade following disturbance of
the surface.

Iron depletions
See Redoximorphic features.

Irrigation
Application of water to soils to assist in production of crops. Methods of irmigation
are:
Basin: Water is applied rapidly to nearly level plains surrounded by levees or dikes.
Border: Water is applied at the upper end of a strip in which the lateral flow of
water is controlled by small earth ridges called border dikes, or borders,
Controlied flocding: Water is released at intervals from closely spaced field ditches
and distributed uniformly over the field.
Corrugation: Waler is applied to small, closely spaced furrows o dilches in fielas
of close-growing crops or in orchards so that it flows in only one direction.
Drip (or trickle): Water is applied slowdy and under low pressure to the surface of
the s0il or into the soil through such applicators as emitters, porous tubing, or
perforated pipe.
Furrow: Waler is applied in small ditches made by cultivation implements, Furrows
are used for tree and row crops,
Sprinkfer: Water is sprayed over the soil surface through pipes or nozzles from a
pressure system.
Subirrigation: Water is applied in open dilches or tile lines until the water table is
raised enough lo wet the soil.
Wild flooding: Water, released at high points, is allowed to flow onto an area
without controlled distribution,
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Kame

A low mound, knob, hummock, or short irregular ridge composed of stratified sand
and gravel deposited by a subglacial stream as a fan or delta at the margin of a
melting glacier; by a supraglacial stream in a low place or hole on the surface of
the glacier; or as a ponded deposit on the surface or at the margin of stagnant ice.
Karst (topography)
A kind of topography thal formed in imestone, gypsum, or other soluble rocks by
dissolution and that is characlerized by dosed depressions, sinkholes, caves, and
underground drainage.
Knoll
A small, low, rounded hill rising above adjacent landforms.

Ksat
See Saturated hydraulic conductivity.

Lacustrine deposit
Material deposited in lake water and exposed when the waler level is lowered or
the elevation of the land Is raised.

Lake plain

A nearly level surface marking the floor of an extinct lake filled by well sorted,
generally fine textured, stratified deposits, commonly containing varves.

Lake terrace
A narrow shell, partly cut and partly built, produced along a lakeshore in front of
a scarp ine of low chffs and later exposed when the water level falls.

Landfill (map symbol)
An area of accumulated waste products of human habitation, either above or
below natural ground level.

Landslide

A general, encompassing term for most types of mass movement landforms and
processes involving the downslope transport and oulward deposition of soil and
rock material d by gravitational forces; the 't may or may not
involve saturated matesials, The speed and distance of movement, as well as the
amount of soll and rock material, vary greatly.

Large stones

Rock fragments 3 inches (7.6 centimeters) or more across. Large stones
adversely affect the specified use of the soil.

Lava flow (map symbol)

A solidified, commonly lobate body of rock formed through lateral, surface
outpouring of mollen lava from a vent or fissure.
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Leaching
The removal of soluble material from soil or other material by percolating water.

Levee (map symbol)
An embankment that confines or conltrols waler, especially one buill along the
banks of a river to prevent overflow onto lowlands.

Linear extensibility

Refers 1o the change in length of an unconfined dlod as mossture content is
decreased from a moist Lo a dry state, Linear exiensibility is used to determine
the shrink-swell potential of solls. it is an expression of the volume change

between the water content of the clod at 13- or Y4g-bar tension (33kPa or 10kPa
tension) and oven dryness, Volume change is influenced by the amount and type
of clay minerals in fhe scil. The volume change is the percent change for the whole
soil. If it is expressed as a fraction, the resulling value is COLE, coefficient of linear
extensibility.

Liquid limit

The moisture conlent at which the soil passes from a plastic 10 a liquid state.

Loam
Soil material that is 7 1o 27 percent clay particles, 28 to 50 percent sill particles,
and less than 52 percent sand particles.

Loess
Material transported and deposited by wind and consisting dominantly of silt-sized
particles.

Low strength
The soil is not strong enough 1o support loads.

Low-residue crops

Such crops as com used for silage, peas, beans, and polaloes. Residue from
these crops is nol adeguate to control erosson until the next crop in the rotation is
eslablished. These crops retum little organic matter to the sail.

Marl
An earthy, unconsolidated deposit consisting chiefly of calcium carbonate mixed
with clay in approxi ly equal proportions; formed primarily under freshwater

lacustrine conditions but also formed in more saline environments.,

Marsh or swamp (map symbol}

A water-saturated, very poorly drained area that is intermittently or parmanently
co! d by water. Sedges, caltails, and rushes are the dominant vegetation in
marshes, and trees or shrubs are the dominant vegetation in swamps. Not used
in map units where the named soils are poorly drained or very poorly drained.
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Mass movement
A generic term for the dislodgment and downslope transport of soil and rock
matertal as a unit under direct gravitational stress.

Masses
See Redoximorphic features.

Meander belt
The zone within which migration of a meandering channel occurs; the flood-plain
area included betwaen two imaginary lines drawn tangential to the outer bends of
active channel loops.

Meander scar
A crescent-shaped, concave or linear mark on the face of a bluff or valley wall,
produced by the lateral erosion of a meandering stream that impinged upon and
undercut the bluff.

Meander scroll
One of a series of long, parallel, close-fitling, crescent-shaped ridges and troughs
formed along the inner bank of a stream meander as the channel migrated laterally
down-valley and toward the outer bank.

Mechanical treatment
Use of mechanical equipment for seeding, brush management, and other
management practices.

Medium textured soll
Very fine sandy loam, loam, sill loam, or silt.

A broad, nearly flat topped and commonly isolated landmass bounded by steep
slopes or precipitous chiffs and capped by layers of resistant, nearly horizontal
rocky material. The summit width is characteristically greater than the height of
the bounding escarpments.

Metamorphic rock

Rock of any origin altered in mineralogical composition, chemical composition, or
structure by heat, pressure, and movement at depth in the eanth’s crust. Nearly
all such rocks are crystalline.

Mine or quarry (map symbol)
An open excavation from which scil and underlying material have been removed
and in which bedrock is exposed. Also denotes surface openings to underground
mines.

Mine spoil

An accumulation of displaced earthy malerial, rock, or other waste material
removed during mining or excavation. Also called earthy fill.
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Mineral soil

Soil that is mainly mineral material and low in organic material. Its bulk density is
maore than that of organic soil.

Minimum tillage
Only the tillage essential to crop production and prevention of soil damage.

Miscellaneous area

A kind of map unit that has litle or no natural soil and suppons little or no
vagetation,

Miscellaneous water (map symbol)

Small, constructed bodies of water that are used for industrial, sanitary, or mining
applications and that contain water most of the year.

Moderately coarse textured soil
Coarse sandy loam, sandy loam, or fine sandy loam.

Moderately fine textured soil
Clay loam, sandy clay loam, or silty clay loam.

Mollic epipedon

A thick, dark, humus-rich surface horizon (or horizons) that has high base
saturation and pedogenic soil structure. It may include the upper part of the
subsoil,

Moraine

In terms of glacial geology, @ mound, ridge, or other topographically distinct
accumulation of unsorted, unstratified drift, predominantly till, deposited primarily
by the direct action of glacial ice in a variety of landforms. Also, a general term for
a landform composed mainly of till {(except for kame moraines, which are
composed mainly of stratified outwash) that has been deposited by a glaciar.
Some types of moraines are disintegration, end, ground, kame, |ateral,
recessional, and terminal.

Morphology, soil

The physical makeup of the soil, including the texture, structure, porosity,
consistence, color, and other physical, mineral, and biological properties of the
various horizons, and the thickness and arrangement of those horizons in the sail
profile.

Mottling, soil

Irregular spols of different colors that vary in number and size. Descriptive terms
are as lollows: abundance—few, common, and many, size—fine, medium, and
coarse; and contrast—faint, distinct, and prominent, The size measurements are
of the diameter along the greatest dimension. Fine indicales less than 5
millimeters (about 0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 0.6
inch); and coarse, more than 15 millimeters (about 0.6 inch).
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Mountain
A generic term for an elevated area of the land surface, rising more than 1,000
feel (300 meters) above surrounding lowlands, commonly of restricted summit
area (relative to a plateau) and generally having steep sides. A mountain can
ocour as a single, isolated mass or in a group forming a chain or range, Mountains
are formed primarily by leclonic activity and/or volcanic action but can also be
formed by differential erosion.

Muck
Dark, finely divided, well decomposed organic soll material. (See Sapric soil
material.)

Mucky peat
See Hemic soil material.

Mudstone

A blocky or massive, fine grained sedimantary rock in which the proportions of
clay and silt are approximately equal. Also, a general term for such matenial as
clay, silt, claystone, siltstone, shale, and argilite and that should be used only
when the amounts of clay and silt are not known or cannol be precisely identified.

Munsell nnlnﬁon

A designation of color by degrees of three simple variables—hue, value, and
chroma. For example, a notation of 10YR 6/4 is a color with hue of 10YR, value
of &, and chroma of 4.

Natric horizon

A special kind of argillic horizon that conlains enough exchangeable sodium to
have an adverse effect on the physical conditicn of the subsoil,

Neutral soil
A soil having a pH value of 6.6 1o 7.3. (See Reaction, solil.)

Nodules
See Redoximorphic features.

Nose slope (geomorphology)
A geomorphic component of hills ing of the projecting end (i Iy convex
area) of a hillside. The overland flow is predominantly divergent. Nose

slopes consist dominantly of colluvium and slope-wash sediments (for example,
slope alluvium).

Nutrient, plant

Any element taken in by a plant essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium, magnesium, sulfur, iron, manganese,
copper, boron, and zinc obtalned from the soil and carbon, hydrogen, and oxygen
oblained from the air and water.
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Organic matter

Plant and animal residue in the soil in various stages of decomposition. The
content of organic matter in the surface layer is described as follows:

Very low: Less than 0.5 percent

Low: 0.5 to 1.0 percenl

Moderately low. 1.0 1o 2.0 percent

Moderale 2.0 1o 4.0 percent

High: 4.0 to 8.0 percent

Very high: More than 8.0 percent

Outwash

Stratified and sorted sediments (chiefly sand and gravel) removed or “washed out”
from a glacier by meltwater streams and deposited in front of or beyond the end
moraine or the margin of a glacier. The cearser material is deposited nearer to
the ice.

Outwash plain

An extensive lowland area of coarse textured glaciofluvial material. An outwash
plain is commonly smooth; where pitted, it generally is low in relief.

Paleoterrace
An erosional ofa that ins the surface form and alluvial
deposits of its origin but was not emplaced by, and commonly does nat grade to,
a present-day st or drainage network.

Pan

A compact, dense layer in a soil that impedes the movement of water and the
growth of roots. For example, hardpan, fragipan, claypan, plowpan, and traffic
pan,

Parent material
The unconsolidaled organic and mineral material in which soil forms.

Peat
Unconsolidated material, largely undecomposed organic matter, that has
accumulated under excess moisture. (See Fibric soil material.)

Ped
An individual natural soll aggregate, such as a granule, a prism, or a block.

Pedisediment

A layer of sediment, eroded from the shoulder and backslope of an erosional
slope, that lies on and is being (or was) lransported across a gently sloping
erosional surface at the foot of a receding hill or mountain slope,
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Pedon

The smallest volume that can be called "a soil.” A pedon is three dimensional and
large enough to permit study of all horizons. IIs area ranges from about 10 to 100
square feet (1 square meter to 10 square meters), depending on the variability of
the soil.

Percolation

The movement of water through the soil.

Perennial water (map symbol)
Small, natural or constructed lakes, ponds, or pils that contain waler most of the
year.

Permafrost
Ground, soil, or rock that remains at or below 0 degrees C for at least 2 years, It
is definad on the basis of temperature and is nct necessarily frozen.

pH value
A numerical designation of acidity and alkalinity in soil. (See Reaction, soil.)

Phase, soil

A subdivision of a soil series based on features that affect its use and
management, such as slopa, stoniness, and flooding.

Piping :

F ion of subsurface Is or pipelike cavilies by water moving through the
soil.

Pitting

Pits caused by melting around ice. They form on the soll after plant cover is
removed.

Plastic limit
The moisture content at which a soil changes from semisolid to plastic.

Plasticity index

The numerical difference between the liquid imit and the plastic limit; the range
of moisture content within which the soil remains plastic.

Plateau (geomorphology)

A comparatively flat area of greal extent and elevation; specifically, an extensive
land region thal is considerably elevated (more than 100 meters) above the
adjacent lower lying temain, is commonly limited on at least one side by an abrupt
descent, and has a fiat or nearly level surface. A comparatively large part of a
plateau surface is near summit level.
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Playa
The generally dry and nearly level lake plain that occupies the lowest paris of
closed depressions, such as those on intermontane basin floors. Temporary
flooding occurs primarily in response to precipitation and runofi. Playa deposits
are fine grained and may or may not have a high water table and saline conditions.

Plinthite

The sesquioxide-rich, humus-poor, highly weathered mixture of clay with quartz
and other diluents. It commonly appears as red mottles, usually in platy, polygonal,
or reticulate patterns. Plinthite changes irreversibly to an ironstone hardpan or lo
imegular aggregates on repeated wetling and drying, especially if it is exposed
also to heat from the sun. In a moist soll, plinthite can be cut with a spade. It is a
form of laterite.

Plowpan
A compacted layer formed in the soil directly below the plowed layer.

Ponding
Standing water on soils in closed depressions, Unless the soils are artificially
drained, the water can be remaoved only by percolation or evapotranspiration.
Poorly graded

Relers to a coarse grained soll or soll ial sisting mainly of particles of
nearly the same size. Because there is litle difference in size of the particles,
density can be increased only slightly by compaction.

Pore linings
See Redoximorphic features.

Potential native plant community
See Climax plant community.

Potential rooting depth (effective rooting depth)
Depth to which roots could penetrate if the content of moisture in the sail were
adequate. The soil has no properties restricting the penetration of rools to this
depth.

Prescribed burning

Deliberately burning an area for specfic management purposes, under the
appropriate condilions of weather and soil moisture and at the proper time of day.

Productivity, soil
The capability of a soil for producing a specified plant or sequence of plants under
specific management.

Profile, soil

A vertical section of the soil extending through all its horizons and into the parent
material.
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Proper grazing use
Grazing at an intensity that maintains enough cover Lo protect the soil and maintain
or improve the quantity and quality of the desirable vegetation. This practice
increases the vigor and reproduction capacity of the key plants and promotes the
accumulation of litter and mulch necessary to conserve soil and water.

Rangeland

Land on which the potential natural vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing, It includes natural
grasslands, savannas, many wellands, some deserts, tundras, and areas that
support certain forb and shrub communities.

Reaction, soil
A measure of acidity or alkalinity of a soil, expressed as pH values. A soil that
teststlopH 7.0is d ibed as precisely | in reaction bacause it is neither

acid nor alkaline. The degrees of acidity or alkalinity, expressed as pH values,

are:

Ultra acid: Less than 3.5

Extremefy acid: 3.510 4.4

Very strongly acid: 4.5 to 5.0

Strongly acid: 5.1 10 5.5

Maoderately acid: 5.6 10 6.0

Slightly acid: 6.1 10 6.5

Neutral: 6.6 0 7.3

Slightly alkaline: 7.4 to 7.8

Moderately alkaline; 7.9 to 8.4

Strongly alkaline: B.5 10 9.0

Vary strongly alkaling: 9.1 and higher

Red beds
Sedimentary sirata that are mainly red and are made up largely of sandstone and
shale.

Redoximerphic concentrations
See Redoximorphic features.

Redoximorphic depletions
See Redoximorphic features.,

Redoximorphic features

Redoximorphic features are associated with wetness and result from altemating
periods of reduction and oxidation of iron and manganese compounds in the soil.
Reduction occurs during saturation with water, and oxidation occurs when the soil
is not saturated, Characteristic color patterns are created by these processes. The
reduced iron and manganesa ions may be removed from a soil if vertical or [ateral
fluxes of water occur, in which case there is no iron or manganese precipitation

in that soil. Wherever the iron and manganese are oxidized and precipitated, they
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form either soft masses or hard concretions or nodules, Movement of iron and
manganese as a rasult of redoximorphic processes in a soil may result in
redoximorphic features thal are defined as follows,

1. Redoximorphic concentrations.—These are zones of apparent accumulation
of iron-manganese oxides, including:

A. Nodules and concretions, which are cemenlted bodies thal can be
removed from the soil intact. Concretions are distinguished from nodules
on the basis of internal organization. A concretion typically has
concentric layers that are visible 10 the naked eye. Nodules do not have
visible organized intemnal structure; and

B. M. which are nc concentrations of substances within
the sod matnx; and
C. Pore linings, |.¢., zones of accumulation along pores that may be either
coatings on pore surfaces or impregnations from the malrix adjacent to
the pores.
2. Redoximorphic depletions.—These are zones of low chroma (chromas less
than those in the matrix) where elther iron-manganese oxides alone or both
iren-manganese oxides and clay have been stripped out, including:

A. Iron depletions, i.e., zones thal contain low amounts of iron and
manganese oxides bul have a clay content similar to that of the adjacent
malrix; and

B. Clay depletions, i.e., zones that contain low amounts of iron,
manganese, and clay (often referred Lo as silt coatings or skeletans).

3. Reduced matrix.—This is a soil malrix that has low chroma in sifu but
undergoes a change in hue or chroma within 30 minutes after the soil material
has been exposed to air.

Reduced matrix
See Redoximorphic features.

Regolith

All unconsolidated earth materials above the solid bedrock. It includ
weathered in place from all kinds of bedrock and alluvial, glacial, eolian, lacustrine,
and pyroclastic deposits.

Relief
The relative difference in elevation batween the upland summits and the lowlands
or valleys of a given region.

Residuum (residual soil material)
Unconsolidated, weathered or partly weathered mineral material that
accumulated as badrock disintegrated in place.

Rill

A very smail steep-sided channel rasulting from erosion ana cut in unconsolidated

Is by ntrated but i ittent flow of walter. A rill generally is not an
obstacle to wheeled vehicles and is shallow enough lo be smoothed over by
ordinary tillage.
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Riser
The vertical or steep side slope (e.g., escarpment) of terraces, flood-plain steps,
or other stepped landforms, commanly a recurring part of a series of natural,
steplike landforms, such as successive stream terraces.

Road cut
A sloping surface produced by mechanical means during road construction. It is
commonly on the uphill side of the road.

Rock fragments
Rock or mineral fragments having a diameter of 2 millimeters or more; for
example, pebbles, cobbles, stones, and boulders,

Rock outcrop (map symbol)

An exposure of bedrock at the surface of the earth. Not used where the named
soils of the surrounding map unit are shallow over bedrock or where “Rock
oulcrop® is @ named companent of the map unit.

Root zone
The part of the scil that can be penetrated by plant roots.

Runoff

The precipitation discharged into stream channels from an area. The water that
Nows off the surface of the land without sinking into the soil is called surface runoff.
Water that enters the soil before reaching surface streams is called ground-water
runoff or seepage flow from ground waler,

Saline soil
A soil containing soluble salts in an amount that impairs growth of plants. A saline
soil does nat contain excess exchangeable sodium.

Saline spot (map symbol)

An area where the surface layer has an electrical conductivity of 8 mmhos/cm
more than the surface layer of the named soils in the surrounding map unit. The
surface layer of the surrounding sails has an electrical conductivity of 2 mmhos/
cm or less,

Sand

As a soll separate, individual rock or minaral fragments from 0.05 millimeter to 2.0
millimeters in diameter. Most sand grains consist of quariz. As a soll textural class,
a soil that is 85 percent or more sand and not more than 10 percent clay.

Sandstone
Sedimentary rock containing dominantly sand-sized particles.
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Sandy spot (map symbol)
A spol where the surface layer is loamy fine sand or coarser in areas where the

surface layer of the named soils in the surrounding map unit is very fine sandy
loam o finer.

Sapric soil material (muck)
The most highly decomposed of all organic soll material. Muck has the least

amount of plant fiber, the highest bulk density, and the lowest water content at
saluration of all organic sodl material.

Saturated hydraulic conductivity (Ksat)

The ease with which pores of a saturated soil transmit water, Formally, the
proportionality coefficient that expresses the relationship of the rate of water
movement to hydraulic gradient in Darcy's Law, a law that describes the rate of
water movement through porous media. Commonly abbreviated as "Ksat." Terms
describing saturated hydraulic conductivity are:

Very high: 100 or more micrometers per second (14.17 or more inches per hour)
High: 10 to 100 micrometers per second (1.417 10 14.17 inches per hour)
Moderately high: 1 to 10 micrometers per second (0,1417 inch to 1.417 inches
per hour)

Moderately iow: 0.1 1o 1 micrometer per second (0.01417 to 0.1417 inch per hour)
Low: 0.01 to 0.1 micrometer per second (0.001417 10 0.01417 inch per hour)
Very low: Less than 0.01 micrometer per second (less than 0.001417 inch per
hour).

To convert inches per hour to micrometers per second, mulliply inches per howr
by 7.0572. To convert micromelers per second 1o inches per hour, multiply
micrometers per second by 0,1417.

Saturation

Wetness characlerized by zero or positive pressure of the soil water. Under
conditions of saturation, the water will flow from the soll matrix into an unlined
auger hole.

Scarification

The act of abrading, scratching, loosening, crushing, or modifying the surface to
increase water absorption or to provide a more lillable soil.

Sedimentary rock

A consolidated deposit of clastic particles, chemical precipilates, of erganic
remains accumulated al or near the surface of the earth under normal low
temperature and pressure conditions, Sedimentary rocks Include consolidated
equivalents of aluvium, colluvium, drift, and eolian, lacustrine, and marine
deposits. Examples are sandstone, siltstone, mudstone, claystone, shale,
conglomerate, limestone, dolomite. and coal.

Sequum

A sequence consisting of an illuvial horizon and the overlying eluvial horizon. (See
Eluviation.)
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Serles, soll
A group of soils that have profiles that are almost alike, except for differences in
texture of the surface layer. All the soils of a series have horizons thal are similar
in composition, thickness, and arrangement.

Severely eroded spot (map symbol)
An area where, on the average, 75 percent or more of the original surface layer
has been lost because of accelerated erosion. Not used in map units in which
“severely eroded,” “very severely eroded,” or “gullied” is part of the map unit name.

Shale
Sedimentary rock that formed by the hardening of a deposit of clay, silty clay, or
silty clay loam and that has a tendency 1o split into thin |layers.

Sheet erosion
The removal of a fairly uniform layer of soil material from the land surface by the
action of rainfall and surface runoff,

Short, steep slope (map symbol)
A narrow area of soil having slopes that are at least two slope classes steeper
than the slope class of the surrounding map unit.

Shoulder
The convex, arosional surface noar the Lop of a hillslope. A shoulder is a transition
from summil lo backslope.

Shrink-swell

The shrinking of soil when dry and the swelling when wet. Shrinking and swelling
can damage roads, dams, buikding foundations, and other structures. It can also
damage plant roots.

Shrub-coppice dune
A small, streamlined dune that forms around brush and clump vegetation.

Side slope (geomorphology)

A geomorphic component of hills consisting of a laterally planar area of a hillside.
The overland waterflow is predominantly parallel. Side slopes are dominantly
colluvium and slope-wash sediments.

Silica
A combination of silicon and oxygen. The mineral form is called quanz.

Silica-sesquioxide ratio

The ratio of the number of molecules of silica to the number of molecules of
alumina and iron oxide. The more highly weathered soils or their clay fractions in
warm-temperate, humid regions, and especially those in the tropics, generally
have a low ratio.
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Siit

As a soil separate, individual mi | parlicles that range in diameter from the
upper limit of clay (0.002 millimeter) to the bower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80 percent or more silt and less
than 12 percenl clay.

Slitstone

An indurated silt having the texture and composition of shale but lacking its fine
lamination or fissility, a massive mudstone in which sit predominates over clay.

Similar soils

Soils that share limits of diagnostic criteria, beh and perform in a similar
manner, and have similar conservation needs or management requirements for
the major land uses in the survey area,

Sinkhole (map symbol)

A closed, circular or elliptical depression, commonly funnel shaped, characterized
by subsurface drainage and formed either by dissolution of the surface of
underlying bedrock {e.g., limestone, gypsum, or salt) or by collapse of undertying
caves within bedrock. Complexes of sinkholes in carbonate-rock terrain are the
main componeants of karst lopography.

Site index

A designation of the quality of a forest site based on the height of the dominant
stand at an arbitrarily chosen age. For example, if the average height attained by
dominant and codominant trees in a fully stocked stand at the age of 50 years is
75 feet, the site index is 75.

Slickensides (pedogenic)

Grooved, striated, and/or glossy (shiny) slip faces on structural peds, such as
wedges; produced by shrink-swall processes, most commonly in soils that have
a high content of expansive clays.

Slide or slip (map symbel)

A prominent landform scar or ridge caused by fairly recent mass movement or
descent of earthy material resulting from failure of earth or rock under shear stress
along one or several surfaces.

Slope

The indlination of the land surface from the horizontal, Percentage of slope is the
vertical distance divided by horizontal distance, then multiplied by 100, Thus, a
slope of 20 percent is a drop of 20 feet in 100 feet of harizontal distance,

Slope alluvium

Sediment gradually transported down the slopes of mountains or hills primarily by
nenchannel alluvial processes (i.e., slope-wash processes) and characterized by
particle sorting. Lateral particle sorting is evident on long slopes. In a profile
sequence, sediments may be distinguished by differences in size and/or specific
gravity of rock fragments and may be separated by stone lines. Bumished pads
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and sorting of rounded or subrounded pebbles or cobbles distinguish these
materials from unsorted colluvial depaosits.

Slow refill
The slow filling of ponds, resulting from restricted water transmission in the soil,

Slow water movement

Restricted downward movement of water through the soil. See Saturated
hydraulic conductivity.

Sodic (alkali) soil

A soil having so high a degree of alkalnity (pH 8.5 or higher) or so high a
percentage of exchangeable sodiumn (15 percent or more of the lotal
exchangeable bases), or both, that plant growth is restricted.

Sedic spot (map symbol)

An area where the surface |layer has a sodium adsorplion ratio thal is al least 10
more than that of the surface layer of the d solls in the surrounding map wnit.
The surface layer of the surrounding soils has a sodium adsorption ratio of 5 or
less, .

Sodicity
The degree 1o which a soil is affected by exchangeable sodium. Scdicity is
expressed as a sodium adsorption ratio (SAR) of a saturation exiracl, or the ratio
of Na* to Ca** + Mg*™*. The degrees of sodicity and their respective ratios are:
Siight: Less than 13:1
Moderate: 13-30:1
Strong: More than 30:1

Sodium adsorption ratio (SAR)

A measure of the amount of sodium (Na) relative to calcium (Ca) and magnesium
(Mg) in the water extract from saturated soil paste. It is the ratio of the Na
conceantration divided by the square root of one-half of the Ca + Mg concentration.

Soft bedrock
Bedrock that can be excavated with trenching machines, backhoes, small rippers,
and other equipment commoenly used in construction.

Soil

A natural, three-dimensional body al the earth's surface, It is capable of supporting
plants and has properties resulting from the integrated effect of climate and living
matter acting on earthy parent material, as conditioned by relief and by the
passage of time.

Soil separates

Mineral particles less than 2 millimeters in equivalent di and ranging
between specified size limits, The names and sizes, in millimeters, of separates
recognized in the United States are as follows:
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Very coarse sand: 2.0to 1.0
Coarse sand: 1.010 0.5
Mediumn sand: 0.5 to 0.25
Fine sand: 0.25 1o 0.10

Very fine sand: 0.10 to 0.05
Sii; 0.05 to 0.002

Clay: Less than 0.002

The upper part of a soil profile, above the C horizon, in which the processes of
soil formation are active. The solum in soil consists of the A, E, and B horizons,
Generally, the characleristics of the material in these horizons are unlike those of
the malerial below the solum. The living roots and plant and animal actlivities are
largely confined to the solum.

Spoil area (map symbol)

A pile of earthy materials, either smoothed or uneven, rasulting from human
activity.

Stone line

In a vertical cross section, a line formed by scattered fragments or a discrete layer
of angular and subangular rock fragments (commonly a gravel- or cobble-sized
lag concentration) that formerly was draped across a topographic surface and was
later buried by additional sediments. A stone line generally caps material that was

bject to hering, soil fc tion, and erosion before burial. Many slone lines
seem to be bured erosion pavements, originally formed by sheet and rill erosion
across the land surface.

Stones
Rock fragments 10 to 24 inches (25 to 60 centimeters) in diameter if rounded or
15 to 24 inches (38 1o 60 centimeters) in length if flat.

Stony
Refers to a soil containing stones in numbers that interfere with or prevent tillage.

Stony spot (map symbol)

A spot where 0.01 to 0.1 percent of the soll surface Is c d by rock frag
that are more than 10 inches in diameter in areas where the surrounding soil has
no surface stones.

Strath terrace

Atype of stream lerrace; formed as an erosional surface cut on badrock and thinly
mantled wilh stream deposits (alluvium).

Stream terrace
One of a series of platforms in a stream valley, flanking and more or less parallel
to the stream ch I, originally formed near the level of the stream; represents
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the remnants of an abandoned flood plain, stream bed, or valley floor preduced
during a former state of fluvial erosion or deposition,

Stripcropping
Growing crops in a syslematic arrangement of strips or bands that provide
vegelalive barriers 1o wind erosion and water erosion.

Structure, soil

The arrangement of primary soil particles into compound particles or aggregates.
The principal forms of soil structure are:

Pilaty: Flat and |aminated

Prismatic: Vertically elongated and having flal tops

Columnar: Vertically elongaled and having rounded tops

Angular blocky: Having faces that intersect at sharp angles (planes)
Subangutar blocky: Having subrounded and planar faces (no sharp angles)
Granular: Small structural unils with curved or very irregular faces

Structureless soil horizons are defined as follows:

Single grained: Entirely noncoherent (each grain by ilself), as in loose sand
Massive: Occurring as a coherent mass

Stubble mulch

- Stubble or other crop residue left on the soll or partly worked into the soil. It
protects the soil from wind erosion and water erosion after harvest, during
preparation of a seedbed for the next crop, and during the early growing period
of the new crop.

Subsail
Technically, the B horizon; roughly, the part of the solum below plow depth,

Subsoiling

Tilling a soil below normal plow depth, ordinarily to shatter a hardpan or claypan.
Substratum

The part of the soil below the solum.

Subsurface layer
Any surface soil horizon (A, E, AB, or EB) below the surface layer.

Summer fallow

The tillage of uncropped land during the summer to cantrol weeds and allow
storage of moisture in the soil for the growth of a later crop. A practice common
in semiarid regions, where annual precipitation is not enough to produce a crop
every year. Summer fallow is frequently practiced before planting winter grain,
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Summit
The topographically highest position of a hillslope. It has a nearty level (planar or
only slightly convex) surface.

Surface layer

The soil ordinarily moved in tillage, of its equivalent in uncultivated soil, ranging
in depth from 4 to 10 inches (10 to 25 centimeters). Frequently designated as the
“plow layer,” or the “Ap horizon.*

Surface soil

The A, E, AB, and EB horizons, considered collectively. It includes all subdivisions
of these harizons.

Talus

Rock fragments of any size or shape (commonly coarse and angular) derived from
and lying al the base of a cliff or very steep rock slope. The accumulated mass of
such loose broken rock formed chiefly by falling, rolling, or sliding.

Taxadjuncts

Soeils that cannol be classified in a series recognized in the classification system.
Such solls are named for a series they strongly resemble and are designated as
taxadjuncts to that series because they differ in ways too small to be of

[ quence in interp g their use and behavior, Soils are recognized as
taxadjuncts only when one or more of their characteristics are slightly outside the
range defined for the family of the series for which the soils are named.

Terminal moraine

An end moraine that marks the farthest advance of a glacier. It typically has the
form of a massive arcuale or concentric ridge, or complex of idges, and s
underiain by fill and other types of drift.

Terrace (conservation)

An embankment, or ridge, constructed across sloping soils on the contour or at a
slight angle to the contour. The terrace intercepts surface runoff so that water
soaks into the soll or flows slowly to a prepared outlet. A terrace in a field generally
is built so that the fiekd can be f; d. A terrace i ded mainly for drainage has
a deep channel that is maintained in permanent sod.

Terrace (geomorphology)

A steplike surface, bordering a valley floor or shoreline, that represents the former
position of a flood plain, lake, or seashore. The term is usually applied both to the
relatively flat summit surface (read) that was cut or built by siream or wave action
and to the steeper descending slope (scarp or riser) that has graded Lo a lower
base level of erosion.

Terracettes

Small, irregular steplike forms on steep hillslopes, especially in pasture, formed
by creep or erosion of surficial materials thal may be induced or enhanced by
trampling of livestock, such as sheep or cattle.
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Texture, soil

The relative proportions of sand, silt, and clay particles in a mass of soil. The basic
textural classes, in order of increasing proportion of fine particles, are sand, foarmy
sand, sandy loam, loam, silt oam, silt, sandy clay loam, clay loam, silty clay loam,
sandy clay, silty clay, and ciay. The sand, loamy sand, and sandy loam classes
may be further divided by specilying “coarse.” “fine,” or “very fine.”

Thin layer
Otherwise suitable soil material that is too thin for the specified use.

il

Dominantly unsorted and nonstratified drift, generally unconsolidated and
deposited directly by a glacier without subsequent reworking by meltwater, and
consisting of a heterogeneous mixture of clay, silt, sand, gravel, stones, and
boulders; rock fragments of vanous lithologies are embedded within a finer matrix
that can range from clay to sandy loam,

Till plain

An extensivé area of level to gently undulating soils underlain predominantly by
lill and bounded at the distal end by subordinate recessional or end moraines,

Tilth, soil
The physical condition of the soll as related to tillage, seedbed preparation,
seedling emergence, and root penetration.

Toeslope
The gently inclined surface at the base of a hillslope. Toeslopes in profile are
commonly gentle and linear and are constructional surfaces forming the lower part
of a hillslope continuum that grades to valley or closed-depression floors.

Topsoil
The upper par of the soil, which is the most favorable malerial for plant growih,
It is ordinarily rich in organic matter and is used to lopdress roadbanks, lawns,
and land affected by mining.

Trace elements

Chemical elements, for example, zinc, cobalt, manganese, copper, and iron, in
soils in extremely small amounts. They are essential to plant growth.

Tread

The flat to gently sloping, lopmost, laterally extensive slope of terraces, flood-plain
sleps, or other stepped landforms; commonly a recurring part of a series of natural
steplike landforms, such as successive siream terraces.

Tuff

A generic term for any consolidated or cemented deposit that is 50 percent or
more volcanic ash.
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Upland

An informal, genaral 1erm for the higher ground of a region, in contrast with a low-
lying adjacen! area, such as a valley or plain, or for land at a higher elevation than
the flood plain or low stream lerrace; land above the footslope zone of the hillslope
continuum,

Valley fill
The unconsolidated sediment deposited by any agent (water, wind, ice, or mass
wasting) so as 1o il or partly fil a valley.

Variegation

Refers to patterns of conlrasting colors assumed lo be inherited from the parent
malerial rather than 1o be the result of poor drainage.

Varve

A sedimentary layer or a lamina or sequence of laminae deposited in & body of
still water within a year. Specifically, a thin pair of graded glaciolacusirine layers
seasonally deposited, usually by meltwater streams, in a glacial lake or other body
of still water in front of a glacier.

Very stony spot (map symbol)

A spot where 0.1 to 3.0 percent of the soll surface is covered by rock fragments
that are more than 10 inches in diameter in areas where the surface of the
surrounding soil is covered by less than 0.01 percent stones.

Water bars

Smooth, shallow ditches or depressional areas that are excavated at an angle
across a sloping road, They are used to reduce the downward velocity of water
and divert it off and away from the road surface. Water bars can easily be driven
over if constructed properly.

Weathering

All physical disintegration, chemical decomposition, and biologically induced
changes in rocks or other deposits al of near the earth's wrfane by almnsphan:

or biologic ag or by circulating surface waters but involving ¥
transport of the altered matenal.
Well graded

Refers to soil material consisting of coarse grained parficles that are well
distributed over a wide ranga in size or diameter. Such soil normally can be easily
increased in density and bearing properties by compaction. Contrasts with poorty
graded soil.

Wet spot (map symbol)

A somewhat poorly drained to very poorly drained area that is at leas! two drainage
classes wetter than the named soils in the surrounding map unit.
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Wilting point (or permanent wilting point)
Tha moisture content of soil, on an ovendry basis, at which a plant (specifically a
sunflower) wilts so much that it does not recover when placed in a humid, dark
chamber,

Windthrow
The uprooting and tipping over of trees by the wind.



