RE: NEXT First Open Record Submittal (App DR 21-03; V 21-05 and CU 21-04) Email 2.B

= 4
=, (-3
Stephenson, Garrett H. <GStephenson@SCHWABE.com> = =
= 4
Wed 1/26/2022 5:41 PM kS 8
: . . . . E
To: ePermits - Planning <planning@columbiacountyor.gov>; Jacyn Normine <Jacyn.Normine@columbiacountyor.gov> © g
Cc: 'Jesse Winterowd' <jesse@winterbrookplanning.com>; Robin Mclntyre <Robin.McIntyre@columbiacountyor.gov>; Rokjgf ©
Wheeldon <Robert.Wheeldon@columbiacountyor.gov>; 'Brian Varricchione (BVarricchione@mcknze.com)' .g
<BVarricchione@mcknze.com> ?\
& o |
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you ar ) B

expecting this email and/or know the content is safe.

Here is the second of four sections of Mackenzie Exhibit B, noted below.

Garrett H. Stephenson
Shareholder

Direct; 503-796-2893
Mobile: 503-320-3715

gstephenson@schwabe.com

Schwabe Williamson & Wyatt
Please visit our COVID-19 Resource page

From: Stephenson, Garrett H.

Sent: Wednesday, January 26, 2022 5:39 PM

To: 'planning@columbiacountyor.gov' <planning@columbiacountyor.gov>;
‘Jacyn.Normine@columbiacountyor.gov' <Jacyn.Normine@columbiacountyor.gov>

Cc: 'Jesse Winterowd' <jesse@winterbrookplanning.com>; 'Robin Mcintyre'
<Robin.Mclntyre@columbiacountyor.gov>; '‘Robert Wheeldon' <Robert. Wheeldon@columbiacountyor.gov>; Brian
Varricchione (BVarricchione@mcknze.com) <BVarricchione@mcknze.com>

Subject: RE: NEXT First Open Record Submittal (App DR 21-03; V 21-05 and CU 21-04) Email 2.A

To Whom it May Concern:

As you can see below, | attempted to send a large PDF file that enclosed NEXT’s updated Stormwater
Management Plan, which was Exhibit B to Mackenzie’s letter submitted as part of our first open record submittal.
In our third email, sent at 4:58 PM, we included a link to this document in case the file was too large. Indeed it
was, and | have now received bounce back emails from the County (see attached). The County can nonetheless
find that the document link is sufficient to submit the document prior to 5:00 PM.

Nonetheless, | understand that the County will accept documents until midnight because it did not indicate a time
cutoff at the hearing. Therefore, we have reformatted the document and provide it in sections which are
hopefully small enough to be accepted by the County’s email server.



Please confirm that you have received this document and that it is part of the record under one or both methods
of submittal discussed above.

Thanks!

Garrett H. Stephenson
Shareholder

Direct: 503-796-2893
Mobile: 503-320-3715
gstephenson@schwabe.com

Schwabe Williamson & Wyatt
Please visit our COVID-19 Resource page

From: Stephenson, Garrett H.

Sent: Wednesday, January 26, 2022 4:54 PM

To: 'planning@columbiacountyor.gov' <planning@columbiacountyor.gov>; Jacyn.Normine(@columbiacountyor.gov
Cc: 'Jesse Winterowd' <jesse@winterbrookplanning.com>; 'Robin Mclntyre'
<Robin.MciIntyre@columbiacountyor.gov>; 'Robert Wheeldon' <Robert.Wheeldon@columbiacountyor.gov>;
'Christopher Efird' <chris@nextrenewables.com>; 'Brian Varricchione (BVarricchione@mcknze.com)'
<BVarricchione@mcknze.com>; 'Gene Cotten' <gene@nextrenewables.com>; 'Laurie Parry'

<Laurie@stewardshipsolutionsinc.com>
Subject: RE: NEXT First Open Record Submittal (App DR 21-03; V 21-05 and CU 21-04) Email 2

To Whom it may Concern:
Please find attached Exhibit B to the Mackenzie exhibit referenced in email one,

Garrett H. Stephenson
Shareholder

Direct: 503-/96-2893
Mobile: 503-320-3715
gstephenson@schwabe.com

Schwabe Williamson & Wyatt
Please visit our COVID-19 Resource page

From: Stephenson, Garrett H.

Sent: Wednesday, January 26, 2022 4:41 PM

To: 'planning@columbiacountyor.gov' <planning@columbiacountyor.gov>

Cc: Jesse Winterowd <jesse@winterbrookplanning.com>; 'Robin Mcintyre'
<Robin.McIntyre@columbiacountyor.gov>; Robert Wheeldon <Robert.Wheeldon@columbiacountyor.gov>;
'Christopher Efird' <chris@nextrenewables.com>; Brian Varricchione (BVarricchione@mcknze.com)
<BVarricchione@mcknze.com>; Gene Cotten <gene@nextrenewables.com>; Laurie Parry
<Laurie@stewardshipsolutionsinc.com>

Subject: NEXT First Open Record Submittal {App DR 21-03; V 21-05 and CU 21-04) Email 1




To Whom it may Concern:

Please find attached NEXT’s first open record submittal, which includes additional factual testimony. This is the
first of a few emails, given the size of some of the files. Please confirm that you have received this, include this in
the official record, and place it before the Board.

Thank you,

Garrett H. Stephenson
Shareholder

Direct: 503-796-2893
Mobile: 503-320-3715
gstephenson@schwabe.com

Schwabe Williamson & Wyatt
Please visit our COVID-19 Resource page

NOTICE: This email may contain material that is confidential, privileged and/or
attorney work product for the sole use of the intended recipient. Any review, reliance
or distribution by others or forwarding without express permission is strictly
prohibited. If you are not the intended recipient, please contact the sender and

delete all copies.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A solil 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 to bedrock. The unconsolidated material is
devoid of roots and other living arganisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRASs). MLRAs are geographically associated land resource units that

share common characteristics related to 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
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a 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 soil or miscellaneous area at 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 soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soll profiles that they studied. They
noted soil color, texture, size and shape of soil 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 their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils 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
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scientists classified and named the soils in the survey area, they compared the
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 experience and
research,

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence 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 soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. 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 soll survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering 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
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified 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 yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of sail.

Predictions about soil behavior are based not only an sail 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 table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and

bor
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil 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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Soil Map
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MAP LEGEND
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MAP INFORMATION

The soil surveys lhat comprise your AO| were mapped al
1:20,000.

Please rely on lhe bar scale on each map sheet for map
measurements

Saurce of Map: Nalural Resources Conservalion Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps fram lhe Web Soit Survey are based on the Web Mercalor
projection, which preserves direction and shape but distorls
dislance and area. A projection Ihat preserves area, such as the
Albers equal-area conic projeclion, should be used if more
accurate calculations of dislance or area are required.

This product is generaled (rom the USDA-NRCS cerlitied data as
of the version dale(s) lisled below.

Soil Survey Area:
Survey Area Data:

Columbia County, Oregon
Version 17, Jun 11, 2020

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

Date(s) aerial inages were photographed: Apr 16, 2015—Feb
12,2017

The orthophoto or other base map on which the soil lines were
campiled and digilized probably differs from the background
imagery displayed on these maps. As a resull, some minor
shifting of map unil boundaries may be evident
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Map Unit Legend

Map Unit Symbol: Map Unit Name Acres in AOCI Percent of AOl

15 Crims silt loam, protected 1.0 0.8%

61 Udipsammenits, nearly level, 104.1 83.4%
protecled

66 Wauna silt loam, protected 7.0 5.6%

68 Wauna-Locoda silt loams, 12.9 10.3%
protected

Totals for Area of Interest 124.9 100.0%

Map Unit Descriptions

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

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

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

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the tandscape into landforms or

11



Atlachment B - Page 53 of 168

Custom Soil Resource Report

landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

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

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

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

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

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

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

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

Ve ' o 2U 2T o G L kel

up of all of them, Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Columbia County, Oregon

15—Crims silt loam, protected

Map Unit Setting
National map unit symbol: 21f3
Elevation: 0 to 20 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Crims, protected, and similar soils: 95 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Crims, Protected

Setting
Landform: Flood plains
Landform position (three-dimensional); Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Partially decomposed herbaceous plant material over silty
alluvium

Typical profile
H1-0to 9 inches: siltloam
Oe - 9 to 40 inches: mucky peat
H3 - 40 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: \Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat). Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table. About 0 to 12 inches
Frequency of flooding: RareNone
Frequency of ponding: Frequent
Available water capacity: Very high (about 22.2 inches)

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Locoda, protected
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear

13
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Across-slope shape: Linear
Other vegetative classification: Very Poorly Drained (GO01XY0090R)
Hydric soil rating. Yes

Wauna, protected
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional). Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (GO01XY0080OR)
Hydric soil rating: Yes

61—Udipsamments, nearly level, protected

Map Unit Setting
National map unit symbol: 21h4
Elevation: 0 to 40 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 145 to 210 days
Farmiand classification: Not prime farmland

Map Unit Composition
Udipsamments, protected, and similar soils: 85 percent
Minor components: 12 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udipsamments, Protected

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy dredge spoils

Typical profile
H1 -0 to 4 inches: loamy sand
H2 - 4 to 60 inches: fine sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmif water (Ksat): High to very high (5.95
to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: RareNone
Frequency of ponding: None
Availahle water capacity: Low (about 3.0 inches)

14
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Hyadric soil rating: Yes

Minor Components

Wauna, protected
Percent of map unit: 4 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-siope shape: Linear
Other vegetative classification: Poorly Drained (G001XY0080R)
Hydric soil rating: Yes

Locoda, protected
Percent of map unit. 4 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape. Linear
Other vegetative classification: ery Poorly Drained (G0O01XYQ090R)
Hydric soil rating: Yes

Crims, protected
Percent of map unit: 4 percent
Landform: Flood plains
Hydric soil rating: Yes

66—Wauna silt loam, protected

Map Unit Setting
National map unit symbol: 21h9
Elevation: 0to 40 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 145 to 210 days
Farmland classification: Farmiand of statewide importance

Map Unit Composition
Wauna, protected, and similar soils: 90 percent

Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wauna, Protected

Setting
Landform: Flood plains

15
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Landform position (three-dimensional): Tread

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Silty alluvium derived from mixed sources

Typical profile
H1 - 0to 8 inches: siltloam
H2 - 8 to 26 inches: silt loam
H3 - 26 to 60 inches: silt loam

Properties and qualities
Siope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat). Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: NoneRare
Frequency of ponding: None
Available water capacity. Very high (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Forage suitability group: Poorly Drained (G002XY0060R)
Other vegetative classification: Poarly Drained (GO02XYO0060R)
Hydric soil rating. Yes

Minor Components

Crims, protected
Percent of map unit: 3 percent
Landform: Flood plains
Hydric soil rating. Yes

Locoda, protected
Percent of map unit: 3 percent
Landform: Flood plains
Landform position (three-dimensional); Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: \ery Poorly Drained (G001XY0090R)

Hydric soil rating: Yes

Udipsamments, protected
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape. Linear
Hydric soil rating: Yes

16
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68—Wauna-Locoda silt loams, protected

Map Unit Setting
National map unit symbol: 21hc
Elevation: 0 to 40 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 145 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Wauna, protected, and similar soils: 45 percent
Locoda, protected, and similar soils: 35 percent
Minor components: 14 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wauna, Protected

Setting
Landform: Flood plains
Landform position (three-dimensional). Tread
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Silty alluvium derived from mixed sources

Typical profile
H1 -0 to 8 inches: siltloam
H2 - 8 to 26 inches. silt loam
H3 - 26 to 60 inches. silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: NoneRare
Frequency of ponding.: None
Available water capacity: Very high (about 12.0 inches)

Interpretive groups
Land capabilily classification (irrigated). None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Forage suitability group: Poorly Drained (GO02XYO0O060R)
Other vegetlative classification: Poorly Drained (G002XYO0060R)
Hydiric soil rating. Yes

17
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Description of Locoda, Protected

Setting
Landform. Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium from mixed sources

Typical profile
H1-0to 10 inches: silt loam
H2 - 10 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: RareNone
Frequency of ponding: Frequent
Available water capacity: Very high (about 12.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated). 3w
Hydrologic Soil Group: C/D
Forage suitability group: Poorly Drained (G002XY0060R)
Other vegetative classification: Poorly Drained (G002XYQ060OR)
Hydric soil rating: Yes

Minor Components

Udipsamments, protected
Percent of map unit: 7 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape. Linear
Hydric soil rating: Yes

Crims, protected
Percent of map unit: 7 percent
Landform: Flood plains
Hydric soil rating: Yes

18
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 07/ 12/ 2021

Hyd. No. 15

Road Detention - Swale A - post-dev

Hydrograph type = SCS Runoff Peak discharge = 0.519 cfs

Storm frequency = 1yrs Time to peak = 8.00 hrs

Time interval = 2min Hyd. volume = 9,222 cuft

Drainage area = 4.980 ac Curve number = 88"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 8.00 min

Total precip. = 1.40in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484

B Composi-t_eE-eE\J) = [E)_Bi;(; x_98_) +(2.360 x 92) + (1.730 x 78)) / 4.980 - - :

Road Detention - Swale A - post-dev

BI(EIS) Hyd. No. 15 -- 1 Year Q (cfs)
1'00 | M| - —— - 1.00
0.90 - -— _-. . — ——- ——— .. - - - 0.90
0.80 — —— - 0.80
0.70 e : 0.70
0.60 -|— : - 0.60
0.50 - {i ' 0.50
0.40 - - 0.40
0.30 - \\\ 0.30
0.20 - 0.20

S
J \—\M
0.10 - / ] 0.10
0.00 - e l 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

«— Hyd No. 15
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 18
Road - Post-Dev Swale B

Monday, 07 /12 /2021

Hydrograph type = SCS Runoff Peak discharge = 0.336 cfs

Storm frequency = 1yrs Time to peak = 8.03 hrs

Time interval = 2min Hyd. volume = 6,111 cuft

Drainage area = 3.200 ac Curve number = 88*

Basin Slope =00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.40in Distribution = Type |IA

Storm duration = 24 hrs Shape factor = 484

-‘;mposite. I(Are.a/CN.) N [(_(;.480 X 9_8)_+_(1T5-!;)_x- 9_2)+ (I1.140 X 78)] / 3.200 o . -

Road - Post-Dev Swale B

Sleis) Hyd. No. 18 - 1 Year &
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 ( - 0.30
0.25 0.25
0.20 0.20
0.15 - \ 0.15
0.10 \'\\.M 0.10

— ]
0.05 - 0.05
0.00 — - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

e Hyd NO. 18

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 21
Road - Post-Dev Swale C

Monday, 07/ 12/ 2021

Hydrograph type = SCS Runoff Peak discharge = 0.286 cfs

Storm frequency = 1yrs Time to peak = 8.03 hrs

Time interval = 2min Hyd. volume = 5214 cuft

Drainage area = 2.730 ac Curve number = 88*

Basin Slope =00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.40in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484

. -C_omposik-e (Area/éN) = [(0.410 x 98) + (1.340 x 92) + (c;.sa_so; %t_a)]' / 2.?50_ -

Road - Post-Dev Swale C

Q (cfs) Hyd. No. 21 -- 1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 - 0.40
0.35 0.35
0.30 -+ : - 0.30
0.25 ﬁ\ 0.25
0.20 0.20
0.15 - : \ 0.15
0.10 - 0.10

\\M
) ——
0.05 === 0.05
0.00 — 1 L 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

——— Hyd No. 21

Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extensio; for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 07 /12 /2021

Hyd. No. 24

Road - Post-Dev Swale D

Hydrograph type = SCS Runoff Peak discharge = 0.985 cfs

Storm frequency = 1yrs Time to peak = 8.00 hrs

Time interval = 2min Hyd. volume = 14,094 cuft

Drainage area = 4.090 ac Curve number = 95*

Basin Slope = 00% Hydraulic length = Oft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.401in Distribution = Type A

Storm duration = 24 hrs Shape factor = 484

;-Conlposite (Area;CN) = [(0.900 x 98) + (2.360.;( 92) + (0.830 x 98)] / 4.090 -

Road - Post-Dev Swale D

2lEs) Hyd. No. 24 -- 1 Year i(eis)
1.00 n — : 1.00
0.90 ) — - — .- - — — - [ - - .. . 0.90
0.80 e : - 0.80
0.70 — 0.70
0.60 : - - 0.60
0.50 : 0.50
0.40 L\ : - 0.40
0.30 / \ 0.30
0.20 - /,, \\\_..\ — ‘ 0.20

h%
_h—.-,-_.
0.10 - / - 0.10
0.00 / =||IE===N—s e == === - - - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
~——— Hyd No. 24
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Project Name:
Project No.:
Channel ID:

Channel Geometry

Open Channel Design - Swales and Ditches
NEXT Renewables Port Westward

2200315.01
Access Road drainage swales
7/12/2021
B. Nielsen
Left Side Slope: 3H:1V
Right Side Slope: 3H:1V
Bottom Width: 4.0 ft
Flowline Slope: 0.012 ft/ ft

Uniform Flow Depth Summary

Swale A: STA 1+30 to 13+30

Channel Lining:
Manning's n Roughness:
Channel Length:

Min. Freeboard Req'd:

. . Loa 2
- Calculate flow characteristics using Manning's Equation assuming steady uniform flow: O =—4- RA VS
n

Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) {in) (ft/s) (min)
wQ 0.52 4.20 0.29 17.00
2-yr 2,03 8.84 0.44 11.20
10-yr 3.38 11.52 0.51 9.70
100-yr 5.27 14.39 0.58 8.60
Swale B: STA 13+30 to 20+30
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) (in} (ft/s) (min)
wQ 0.34 3.30 0.26 19.50
2-yr 1.34 7.09 0.39 12.70
10-yr 2.22 9.27 0.45 10.90
100-yr 3.47 11.67 0.52 9.60
Swale C: STA 20+30 to 26+30
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) (in) {ft/s) {min)
waQ 0.29 3.02 0.24 20.60
2-yr 1.14 6.49 0.37 13.30
10-yr 1.89 8.52 0.43 11.50
100-yr 2.96 10.76 0.49 10.10
Swale D: STA 26+30 to 39+40
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) (in) (ft/s) {(min)
wQ 0.95 6.01 0.36 13.90
2-yr 2.47 9.80 0.47 10.60
10-yr 3.64 11.96 0.52 9.50
100-yr 5.22 14.33 0.58 8.60

Grass / Vegetation
0.24
300 ft
1.0 ft

MACKENZIE

DESIGN DRIVEN | CLIENT FOCUSED

WQ Calcs




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 28
Rail - Post-Dev Swale E

Hydrograph type = SCS Runoff
Storm frequency = 1yrs

Time interval = 2min
Drainage area = 3.700 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 1.40in
Storm duration = 24 hrs

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

* Composite (Area/CN) = + (0.370 x 92) + (3.330 x 78)) / 3.700

Rail - Post-Dev Swale E

Monday, 07 /12 /2021

0.055 cfs
16.63 hrs
2,961 cuft
79*

O ft

10.00 min
Type IA
484

2 lieis) Hyd. No. 28 -- 1 Year Q (cfs)
0.10 0.10
0.09 - - 0.09
0.08 - 0.08
0.07 0.07
0.06 — - 0.06
0.05 Vﬁ:"“\/\}\ - W\w\ 0.05
0.04 - 0.04
0.03 +— - 0.03
0.02 - 0.02
0.01 0.01
0.00 - J ] — 1 A — 1 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Aulodesk, Inc. v2021

Hyd. No. 31

Rail - Post-Dev Swale F

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

1 1 R | O | I T 1

SCS
1yrs

Runoff

2 min
2.660 ac
0.0 %

User
1.40

in

24 hrs

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

* Composite (Area/CN) = + (0.200 x 92) + (2,460 x 78)] / 2.660

Rail - Post-Dev Swale F

Attachmenl B - Page 69 of 168

o n 1w unnn

Monday, 07 /12 /2021

0.040 cfs
16.63 hrs
2,129 cuft
79*

0 ft

10.00 min
Type IA
484

Q (cfs) Hyd. No. 31 -- 1 Year Q (cfs)
0.10 0.10
0.09 — 0.09
0.08 0.08
0.07 - 0.07
0.06 0.06
0.05 0.05
0.04 - 0.04

e
0.03 , 0.03
0.02 — (‘ - 0.02
0.01 0.01
0.00 J : 0.00
0 2 6 8 10 12 16 18 20 22 24 26
Time (hrs)

— Hyd No. 31



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 34
Rail - Post-Dev Swale G

Monday, 07 /12 /2021

Hydrograph type = SCS Runoff Peak discharge = 0.035cfs

Storm frequency = 1yrs Time to peak = 16.63 hrs

Time interval = 2 min Hyd. volume = 1,881 cuft

Drainage area = 2.350 ac Curve number = 79*

Basin Slope =00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.40in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484

_ConT[);lt; éA_re;/(_JN): + (0.20_0 X 52) +(2.150 x 78)] / 2.350

Rail - Post-Dev Swale G

QKEiS) Hyd. No. 34 -- 1 Year Q (cfs)
0.10 - 0.10
0.09 - 0.09
0.08 0.08
0.07 0.07
0.06 - - 0.06
0.05 0.05
0.04 - 0.04

——
0.03 (l ] ~— 0.03
0.02 - 0.02
0.01 0.01
0.00 - 1 e = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 34



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 37
Rail - Post-Dev Swale H

Monday, 07 / 12/ 2021

Hydrograph type = SCS Runoff Peak discharge = 0.045 cfs

Storm frequency = 1yrs Time to peak = 17.13 hrs

Time interval = 2 min Hyd. volume = 2,354 cuft

Drainage area = 3.290 ac Curve number = 78*

Basin Slope = 00% Hydraulic length = 0Oft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.40in Distribution = Type lA

Storm duration = 24 hrs Shape factor = 484

*;om;m:(;ayCN)t +(0.160 x9_2) +_(3.130 X 78)]/3.290 i - -

Rail - Post-Dev Swale H

Q(cfs) Hyd. No. 37 — 1 Year i)
0.10 0.10
0.09 — = 0.09
0.08 0.08
0.07 0.07
0.06 - 0.06
0.05 0.05
0.04 Vi e 0.04
0.03 / - 0.03
0.02 - { f 0.02
0.01 : 0.01
0.00 e — — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

=== Hyd No. 37



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 07 /12 /2021

Hyd. No. 40

Rail - Post-Dev Swale |

Hydrograph type = SCS Runoff Peak discharge = 0.026 cfs

Storm frequency = 1yrs Time to peak = 1713 hrs

Time interval = 2 min Hyd. volume = 1,352 cuft

Drainage area = 1.890 ac Curve number = 78*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.401in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484

*_-C-Z:mposil_e(_Area_/(;N_) =_: (1_..8.90x 78)]/1.890 - -

Rail - Post-Dev Swale |

Qe Hyd. No. 40 -- 1 Year licts)
0.10 0.10
0.09 - 0.09
0.08 0.08
0.07 0.07
0.06 - 0.06
0.05 - 0.05
0.04 - 0.04
0.03 - 0.03
0.02 /—."‘"—“' oy - 0.02
0.01 ’ 0.01
0.00 e - - \ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

weme= Hyd No. 40
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Open Channel Design - Swales and Ditches

Project Name: NEXT Renewables Port Westward

Project No.: 2200315.01

Channel ID: Rail Yard drainage swales

Date; 7/12/2021

By: B. Nielsen

Channel Geometry
Left Side Slope: 3H:1vV Channel Lining:

Right Side Slope: 3H:1V Manning's n Roughness:

Bottom Width: 2.0 ft Channel Length:
Flowline Slope: 0.012 ft/ft Min. Freeboard Req'd:

Uniform Flow Depth Summary

Grass / Vegetation

0.24
300 ft
1.0 ft

a 2%
- Calculate flow characteristics using Manning's Equation assuming steady uniform flow: QO =—A- R’ /S
”

Swale E:
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) (in) {ft/s) {min)
WQ 0.06 1.67 0.16 30.90
2-yr 0.81 7.09 0.36 13.80
10-yr 1.65 10.05 0.44 11.40
100-yr 2.96 13.17 0.51 9.80
Swale F:
Flow Rate Flow Depth  Flow Velacity Residence Time
Storm Event (cfs) (in) (ft/s) (min)
wQ 0.04 1.38 0.14 34.50
2-yr 0.58 6.01 0.33 15.10
10-yr 1.19 8.58 0.40 12.40
100-yr 2.13 11.31 0.47 10.70
Swale G:
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) {in) {ft/s) {min)
wQ 0.04 1.28 0.14 36.30
2-yr 0.51 5.64 0.32 15.60
10-yr 1.05 8.08 0.39 12.80
100-yr 1.88 10.67 0.45 11.00
Swale H:
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) (in) (ft/s) (min)
wQ 0.05 1.49 0.15 32.90
2-yr 0.66 6.40 0.34 14.60
10-yr 1.39 9.24 0.42 11.90
100-yr 2.53 12.26 0.49 10,20
Swale I:
Flow Rate Flow Depth  Flow Velocity Residence Time
Storm Event (cfs) (in) (ft/s) {min}
wQ 0.03 1.08 0.12 40.00
2-yr 0.38 4.81 0.29 17.00
10-yr 0.80 7.06 0.36 13.80
100-yr 1.45 9.45 0.42 11.80

MACKENZIE.

CESIGN DR VEN 1 (4

QCLSED

WQ Calcs
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APPENDIX D

PRE-DEVELOPMENT
AND DEVELOPED
HYDROLOGY
CALCULATIONS



Hydrograph Report

Hydrallow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 3
Pre-Dev Total Area (OWS)

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 2yrs Time to peak
Time interval = 2min Hyd. volume
Drainage area = 40.280 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = User Time of conc. (Tc)
Total precip. = 2.80in Distribution
Storm duration = 24 hrs Shape factor

Pre-Dev Total Area (OWS)

Atlachment B - Page 75 of 168

Monday, 07 /1272021

6.402 cfs
8.57 hrs
161,143 cuft
80

Oft

60.00 min
Type IA
484

Q (cfs) Hyd. No. 3 - 2 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 ’ - 5.00
4.00 \ 4.00
3.00 - \\\ 3.00
l
2.00 — - 2.00
1.00 - \ — 1.00
0.00 - — e A 0,00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 07 /12 /2021

Hyd. No. 4

Post-Dev Total Area - (OWS)

Hydrograph type = SCS Runoff Peak discharge = 22.67 cfs

Storm frequency = 2yrs Time to peak = 8.00 hrs

Time interval = 2 min Hyd. volume = 317,881 cuft

Drainage area = 39.840 ac Curve number = 9b*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.00 min

Total precip. = 2.80in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484

*éo;bo;te (Are;/gN)=[(7.000I;<98)+ (1;.730 x;Z)_+ ;1-5.11_0 x;3)1/3§;4o— - S

Post-Dev Total Area - (OWS)

SER) Hyd. No. 4 - 2 Year Q(cfs)

24.00 4 24.00

20.00 ‘ 20.00

16.00 - 16.00

12.00 12.00
8.00 ———4 \ - 8.00
4.00 - \ 4.00
000 - J/_ = o P = — L — IE— - g \—._ 000

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. No. 6
Pre-Dev Total Area (Storm)

Monday, 07/ 12/ 2021

Hydrograph type = SCS Runoff Peak discharge = 4.708 cfs

Storm frequency = 2yrs Time to peak = 8.57 hrs

Time interval = 2 min Hyd. volume = 118,497 cuft

Drainage area = 29.620 ac Curve number = 80

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 60.00 min

Total precip. = 2.80in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484

Pre-Dev Total Area (Storm)

Si(Eis) Hyd. No. 6 -- 2 Year GIEi=)
5.00 5.00
4.00 - 4.00
3.00 \ 3.00
2.00 \ 2.00

“-..___‘
"‘.-..‘
\\
-\""\‘

1.00 - \ 1.00
0.00 - : — - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 07 /12 /2021

Hyd. No. 7
Post-Dev Total Area (Storm)
Hydrograph type = SCS Runoff Peak discharge = 16.85cfs
Storm frequency = 2yrs Time to peak = 8.00 hrs
Time interval = 2min Hyd. volume = 236,337 cuft
Drainage area = 29.620 ac Curve number = 9ob*
Basin Slope = 00% Hydraulic length = 0Oft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 2.80in Distribution = Type A
Storm duration = 24 hrs Shape factor = 484
* Composite (Are;/(;N)_=[(1_6.850 X 98;8.840 x 92) + (2.840:36;) + (1.090 x 78)) / 29.620 .
Post-Dev Total Area (Storm)
Q (cfs) Hyd. No. 7 - 2 Year R(ets)
18.00 18.00
15.00 - 15.00
12.00 12.00
9.00 - 9.00
6.00 \\ - 6.00
3.00 ) R — - 3.00
--_-_-""'--.__
/ "“"-'--—.."“"'-—-...._\
0.00 _ - 0.00
0 2 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 07 /12 / 2021

Hyd. No. 9 \
Pre-Dev Entire Site Area (Combined)
Hydrograph type = SCS Runoff Peak discharge = 11.48 cfs
Storm frequency = 2yrs Time to peak = 8.57 hrs
Time interval = 2 min Hyd. volume = 289,001 cuft
Drainage area = 72.240 ac Curve number = 80
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 60.00 min
Total precip. = 2.80in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484
Pre-Dev Entire Site Area (Combined)
CUELS) Hyd. No. 9 - 2 Year Q (cfs)
12.00 12.00
10.00 {\ - 10.00
8.00 - 8.00
6.00 \ 6.00
| ——
4.00 4.00
’\
N\

2.00 — \ 1+ 2.00
0.00 0.00
0 2 4 6 8 10 12 14 22 24 26

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 07/ 12/ 2021

Hyd. No. 10
Post-Dev Total Site Area (Combined)
Hydrograph type = SCS Runoff Peak discharge = 4110 cfs
Storm frequency = 2yrs Time to peak = 8.00 hrs
Time interval = 2 min Hyd. volume = 576,400 cuft
Drainage area = 72.240 ac Curve number = 95*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 2.80in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484
'_éo;npo;ite (Area/;N) S [(19..‘040 X s;e) + (2_6.57; x_ 9;) -+_(2_4.290 x 98) +_(;..340_x';s;)] /.7;;40 i .
Post-Dev Total Site Area (Combined)
Er{lcis) Hyd. No. 10 -- 2 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 ~+— - 30.00
20.00 - 20.00
10.00 /J/ - - 10.00
0.00 o S FES— - —t e e ————— e \ - O'OO
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

= Hyd No. 10
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Hyd. No. 3
Pre-Dev Total Area (OWS)

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Time interval = 2min
Drainage area = 40.280 ac
Basin Slope = 0.0%

Tc method = User

Total precip. = 3.901in
Storm duration = 24 hrs

Peak discharge
Time to peak

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

Pre-Dev Total Area (OWS)

Monday, 07 / 12 / 2021

12.89 cfs
8.53 hrs
286,485 cuft
80

0 ft

60.00 min
Type IA
484

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 - 6.00
4.00 1 - 4.00
\\
2.00 / - 2.00
0.00 / N (N |- S S R - 0.00
0 2 4 6 8 10 12 14 16 18 20
Time (hrs)
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Hyd. No. 4
Post-Dev Total Area - (OWS)

Allachmenl B - Page 82 of 168

Monday, 07/ 12 /2021

Hydrograph type = SCS Runoff Peak discharge = 33.38 cfs
Storm frequency = 10 yrs Time to peak = 7.97 hrs
Time interval = 2min Hyd. volume = 469,899 cuft
Drainage area = 39.840 ac Curve number = 95*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.90in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484
* Composite (Are;/_Cl\T) = [(7_.5_(5_6 x_98_) + (_1 7.;3;)-;9;;(15.1 10 x;é;/;.fmo - . o
Post-Dev Total Area - (OWS)
Sl(e) Hyd. No. 4 -- 10 Year Q (cfs)
35.00 # 35.00
30.00 : 30.00
25.00 25.00
20.00 - 20.00
15.00 - 15.00
10.00 - /\/} \ 10.00
5.00 / \ - 5.00
..... B ‘hﬁ_ﬁ
0.00 - / —_— A — — - —___L 000
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
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Monday, 07 /12 /2021

Hyd. No. 6

Pre-Dev Total Area (Storm)

Hydrograph type = SCS Runoff Peak discharge = 9.479 cfs

Storm frequency = 10yrs Time to peak = 8.53 hrs

Time interval = 2 min Hyd. volume = 210,668 cuft

Drainage area = 29.620 ac Curve number = 80

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 60.00 min

Total precip. = 3.901in Distribution = Type IA

Storm duration = 24 hrs Shape factor = 484
Pre-Dev Total Area (Storm)

Q (cfs) Hyd. No. 6 -- 10 Year gieis)
10.00 10.00
8.00 8.00
6.00 6.00
4.00 ‘ X\ - 4,00

\\______
--..,_‘_‘_‘
\\

2.00 —— 2.00
0.00 / —— _— 0.00
0 2 6 8 10 12 14 18 18 20 22 24 26

Time (hrs)



Hydrograph Report

Allachiment B - Page 84 of 168

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 07 / 12/ 2021

Hyd. No. 7
Post-Dev Total Area (Storm)
Hydrograph type = SCS Runoff Peak discharge = 24.82 cfs
Storm frequency = 10 yrs Time to peak = 7.97 hrs
Time interval = 2min Hyd. volume = 349,357 cuft
Drainage area = 29.620 ac Curve number = 95*
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.90in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/Cf_\l):Eﬂi.B;O x 98) +_(;840 XQ_Z;E.JX_QB):' (1 (;90 ).(.78)] l 29.620 - -
Post-Dev Total Area (Storm)
Q (cfs) Hyd. No. 7 -- 10 Year @ (15
28.00 28.00
24.00 - 24.00
20.00 — 20.00
16.00 16.00
12.00 —+ 12.00
8.00 - f/l \ 8.00
4.00 A \\ - - 4.00
b ‘-m._______ 5
000 . /‘ —_— 3 M E— . L — S E— — 000
0 2 4 6 8 10 12 14 16 18 20 22 24 28

Time (hrs)
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Monday, 07/ 12/ 2021

Hyd. No. 9
Pre-Dev Entire Site Area (Combined)
Hydrograph type = SCS Runoff Peak discharge = 2312 cfs
Storm frequency = 10vyrs Time to peak = 8.53 hrs
Time interval = 2 min Hyd. volume = 513,795 cuft
Drainage area = 72.240 ac Curve number = 80
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 60.00 min
Total precip. = 3.90in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484
Pre-Dev Entire Site Area (Combined)

Q (cfs) Hyd. No. 9 -- 10 Year & (i)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 - \ 12.00

8.00 \ 8.00

P re—
\
\\
\
4.00 1| B S - N 4.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10
Post-Dev Total Site Area (Combined)

Monday, 07 / 12/ 2021

Hydrograph type = SCS Runoff Peak discharge = 60.53 cfs
Storm frequency = 10yrs Time to peak = 7.97 hrs
Time interval = 2min Hyd. volume = 852,044 cuft
Drainage area = 72.240 ac Curve number = 95*
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.00 min
Total precip. = 3.90in Distribution = Type lIA
Storm duration = 24 hrs Shape factor = 484
;omposi:e?Are;é_N) =_[(19.o_4c; x 98) + (26.5;0 x 92) +?2;1_._290 X Qé) +(2.340 x 78] / 72.240 o -
Post-Dev Total Site Area (Combined)
B () Hyd. No. 10 -- 10 Year SA(Ets),
70.00 70.00
60.00 60.00
50.00 50.00
40.00 - 40.00
30.00 30.00
20.00 /‘/J \ 20.00
| -
10.00 e 10.00
/ _"—-—-_.___—___‘-—_
P T
000 . / = == == === A | ERESNSSE At - - - U — - == 000
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

=== Hyd No. 10
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Hyd. No. 3
Pre-Dev Total Area (OWS)

Monday, 07/ 12/ 2021

Hydrograph type = SCS Runoff Peak discharge = 22.83 cfs
Storm frequency = 100 yrs Time to peak = 8.50 hrs
Time interval = 2 min Hyd. volume = 474,413 cuft
Drainage area = 40.280 ac Curve number = 80
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 60.00 min
Total precip. = 540in Distribution = Type IA
Storm duration = 24 hrs Shape factor = 484
Pre-Dev Total Area (OWS)
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
24.00 24.00
20.00 ’[\ 20.00
16.00 16.00
12.00 \\ 12.00
8.00 \ - 8.00
| N
\
N‘\

4.00 - / T 4.00
0.00 / —t 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)



