HAL WEN & ASSOCIATES, — C.

SGir & ENVIRONMENTAL SCIENTIS 1 o
P. O. Box 400, 266 Old Coats Road
Lillington, NC 27546
Phone (910) 893-8743 / Fax (910) 893-3594
E-mail: halowen@intrstar.net

28 October 2004

Mr. Bobby Byrd
8654 US 421 South
Erwin, NC 28339-8822

Reference: Lot 5/6, Myrtlewood Subdivision (PIN 0598-14-5021)
Comprehensive Soil Investigation,
Hydraulic Assessment,
And Septic System Design

Dear Mr. Byrd,

A site investigation was conducted for the above referenced property in October 2004. The
site is located on the northern side of Green Forest Circle, Grove Township, Hammett County, North
Carolina. The purpose of the investigation was to determine the ability of this lot to support a
subsurface sewage waste disposal system and 100% repair area for a five-bedroom home. It is our
understanding that individual septic systems and public water supplies will be utilized at this site. All
ratings and determinations were made in accordance with "Laws and Rules for Sanitary Sewage
Collection, Treatment and Disposal, 15A NCAC 18A .1900" and Hamett County Sewage
Regulations. This report represents our professional opinion but does not guarantee or represent
permit approval for this lot by the local Health Department.

COMPREHENSIVE SOIL INVESTIGATION

A soil investigation was conducted and an area of provisionally suitable soils for subsurface
sewage waste disposal was observed on the left and rear portions of the lot (see attached map). These
provisionally suitable subsoils were observed to be friable clay loams to firm clays and typically
extended greater than 30 inches below ground surface. These provisionally suitable soils appear
adequate to support long-term acceptance rates of 0.3 to 0.4 gal/day/sqft for conventional drainlines.
Some observations were made in this area of soils that are limited in soil depth to the extent that
systems that can be installed ultra shallow will likely be required.

The soil area indicated as provisionally suitable for experimental or innovative subsurface
sewage waste disposal systems is so rated due to mechanical disturbance. It appears that the soil has
been removed to the parent material in order to fill in a gully on the front of the lot. The parent
material was observed to have a sandy loam texture that extended to greater than 42 inches below the
present ground surface.

The unsuitable soil area is so rated due to excessive soil wetness, inadequate soil depth, and/
or the presence of fill material. The ability to utilize alternative systems or make modifications to this
area to allow for septic systems is minimal. Some of this area will likely support building foundations
and homes could be sited in this area.

Suil Science Investigations ¢ Wetland Delineations. Permitting, and Consuiting
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HYDRAULIC CONDUCTIVITY ASSESSMENT

The Hamett County Environmental Health Department has stated that it will allow drainlines
of the repair septic system to be installed in the soil parent material provided that a pretreatment filter
precedes the system and that hydraulic conductivity data supports this use.

Hydraulic conductivity tests were conducted at the site using a Compact Constant Head
Permeameter (CCHP), also known as an Amoozemeter, by using the shallow well pump-in technique
as detailed in the user’s manual. Hydraulic conductivity results can vary, even within similar soils,
depending on the temperature and composition of the water used, climatic conditions, and/or
proximity of the test layer to the water table. Therefore, the results from one observation may not be
indicative of the entire area.

A set of hydraulic conductivity tests was performed at the proposed trench bottom depth (A)
and a set was performed approximately two feet below trench bottom (B). Six locations were chosen
across the site for the conductivity tests, and a set of observations was conducted at each location.
Using bottled drinking water, a constant 16 to 19 cm head of water was established in a 6 cm diameter
bore hole. Readings were made of the rate of water level change in the Amoozemeter per unit of time
until it appeared that steady state had been reached. Table 1 summarizes the results of the hydraulic
conductivity investigation. For detailed information about each test, please refer to the Ksat field
datasheets attached.

The hydraulic conductivity results were summarized for the site and used to determine an
acceptable range of loading rates for the proposed septic system. First, the site is evaluated to
determine if all of the wastewater applied to the drainfield will be able to infiltrate the trenches in a 24-
hour period. A range of proposed loading rates based on drainfield area is converted to average
infiltration rates based on the trench bottom area (Table 2). This is accomplished by calculating the
depth the effluent may stand in the trench per day and the amount of effluent that can infiltrate the
trench bottom and sidewalls. These infiltration rates are then compared to the log-averaged Ksat for
the trench bottom, which is 1.9910 cm/day. Average Infiltration rates greater than this number are
eliminated, leaving an acceptable range of loading rates as 0.30 gal/day or less (see table below).

Log-Averaged Ksat for trench bottoms = 1.9910 c/day

Proposed Range | Average Infiltration Rate | Select Avg. Infiltration Rates | Acceptable Range
of LTARs at Trench Bottom less than the log-averaged of LTARs
(gal/day/sqft) (cm/day) Ksat value for the trenches (gal/day/sqft)

0.10 0.66 0.66 0.10

0.15 0.98 0.98 0.15

0.20 1.29 1.29 0.2

0.25 1.60 1.60° 0:25

0.30 1.90 1.90 0.3

0.35 2.19 100 high -

Soil Science Investigations * Wetland Delineations, Permitting, and Consulting
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Second, the zone below the trenches is evaluated to determine if the wastewater will be able to
vertically pass through it and sustain a one-foot unsaturated zone below the trenches. The range of
proposed loading rates based on drainfield area are expressed in cm/day and compared to the log-
averaged Ksat for the zone below the trenches, which is 1.4747 cm/day. Proposed loading rates
greater than this number are eliminated, leaving an acceptable range of loading rates as 0.35 gal/day or
less (see table below).

Log-Averaged Ksat for the Zone Below the Trenches = 1.4747 cm/day

Proposed Range | LTAR expressed in | Select LTARs in cm/day less than the Acceptable
of LTARs log-averaged Ksat value in the zone | Range of LTARs
(gal/day/sqgft) (cm/day) below the trenches (gal/day/sqft)
0.10 041 0.41 0.10
0.15 0.61 0.61 0.15
0.20 0.81 0.81 0.2
0.25 1.02 1.02 0.25
0.30 1.22 122 0.3
0.35 1.43 1.43 0.35

The LTAR used to design the repair septic system at the site is 0.20 gal/day/sqft. This loading
rate was chosen because space was available to utilize more drainline and to provide a margin of
safety due to variability in observed Ksat readings across the repair area. The design loading rate falls
within the acceptable range of loading rates as established above; therefore it is reasonable to assume
that all of the wastewater applied to the drainfield will be able to infiltrate the trenches and vertically
pass through the soil.

SEPTIC SYSTEM DESIGN

The initial septic system is proposed as a pressure manifold to uneven length innovative
drainlines. The system should be installed on contour with shallow 12 to |8-inch trench depths. The
repair system is proposed as a pressure manifold to uneven length conventional drainlines utilizing a
pretreatment filter. Substituting an innovative product for the conventional gravel trenches on a one to
one basis 1s reccommended for the repair system but not required. Attached is the septic system design
and supporting information that you will need to submit to the Hamnett County Environmental Health
Department for review and the permitting process. The Hamett County Environmental Health
Department will make the final decision on whether or not a permit is issued for this lot. The
information contained in this report is simply data collected from the site from which we have drawn
our professional opinion. There are no guarantees nor are we responsible as to the functionality of the
proposed septic systems. Measures can be taken to prolong the life of a septic system, such as
utilizing water saving fixtures in the home, establishing a regular maintenance schedule for septic
system components, and avoiding damage to the system from disposal of fats/oils/grease down the
drain. Although, the proposed septic system designs are conservative, it is recommended that you
adhere to these additional measures to protect and prolong the life of your septic system.

Soil Science [nvestigations ® Wetland Delineations, Permitting, and Consulting
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The septic system has been demonstrated with various colored pin flags that are located on the
lots. It is recommended you take extra care when construction occurs on the lots. It is important
that you do not disturb the septic system areas. It may be necessary to place a protective fence
or staked line around the systems to eliminate any potential damage to the soil or the layout of
the systems.

We trust that this report provides the information that you require at this time. If you have any
questions or need additional information, please contact us at your convenience.

Sincerely,

Krissina B. Newcomb
Hydraulic Conductivity Specialist

(i ) K ities

Laura J. Fortner
Licensed Soil Scientist

N—c«-\,
Hal Owen
Senior Consultant

Soil Science Investigations  Wetland Delineations, Permitting, and Consulting
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Lot 5/6, Myrtlewood Subdivision

Onsite Wastewater Design Specifications
Bedrooms: 5 (600 gpd flow)

Initial System:
Pressure Manifold to Innovative Drainlines (540-ft)
installed on contour at 12 to 18 inches
LTAR 0.3 gpd/sf (innovative effective LTAR 0.37 gpd/sf)

Repair System:
Pressure Manifold to Conventional Drainlines (1000-ft)
installed on contour at 18 to 24 inches

LTAR 0.2 gpd/sf
Lines flagged at site on 9-ft centers.
Initial/ Line | Color | Drainline | Measured Field Relative
Repair # Length(ft) | Line Length (ft) | Elevation (ft)
Initial 1 B 100 123 104.45
Initial 2 Y 160 161 103.98
Initial 3 w 65 66 102.88
Initial 4 R 65 77 101.26
Initial 5 Y 65 64 100.48
Initial 6 B 85 88 100.24
| _Repair 7 Y 70 72 99.95
Repair 8 W 65 68 99.71
Repair 9 R 65 65 99,52
Repair 10 B 60 61 99.32
Repair 11 Y 60 61 99.21
Repair 12 w 60 61 98.98
Repair 13 R 60 60 98.71
Repair 14 B 55 57 98.45
Repair 15 Y 55 S7 98.06
Repair 16 W 50 51 97.83
Repair 17 R 50 51 97.55
Repair 18 B 50 51 97.27
Repair 19 Y 50 51 96.91
Repair 20 W 50 51 96.69
Repair | 21 R 50 51 96.38
Repair 22 B 50 50 95.86
Repair 23 50
Repair 24 50
Total: 1540 1497 EIP =100




Lot 5/6, Myrtlewood Subdivisi

Pressure Manifold Design Criteria

Initial System

Line Line Drainline Tap Size/ Flow/tap LTAR
Number Color Elevation | Length(ft) Schedule (gpm) gpd/ft (gpd/sqft)
1 B 104.45 100 1/2"sch 40 7.1 0.988 0.329
2 Y 103.98 160 3/4"sch 40 12.50 1.086 0.362
3 W 102.88 65 1/2"sch 80 5.48 1.172 0.391
4 R 101.26 65 1/2"sch 80 5.48 1472 0.391
5 Y 100.48 65 1/2"sch 80 5.48 1.172 0.391
6 B 100.24 85 1/2"sch 40 7.1 1.163 0.388
Total Drainline= 540 Total Flow=  43.16
Pressure
Head (ft)= 2 Daily Flow 600 % Pipe! Volume = 75
Target LTAR
(gpd/sqft)= 0.4 Total Flow (gpm)= 43.16 Dose Volume (gal)=  264.47
LTAR + 5% 0.42 Daily PRT(min)= 13.90 Dose PRT (min)= 6.13
Manifold Diagram:
Tap # 1 2 3 4 5 6
Tap size 1/2"sch 80 1/2"sch 40 1/2"sch 80 1/2"sch 80 3/4"sch 40 1/2"sch 40
flow/tap 5.48 7.11 5.48 5.48 12.5 7.
(L1 (100ft)
L2 (160ft)
Line # (length) (L3 (65ft)
L4 (65ft)
LS (65ft)
L6 (85ft)

Prepared By: Hal Owen and Associates, Inc.
PO Box 400, Lillington, NC 27546
Ph (910) 893-8743 / Fx 893-3594

10/19/2004
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Lot 5/6, Myrtlewood Subdivision

Table 1. Summary of Hydraulic Conductivity Data

Measure-

ment | Location Observation Depth of Auger Hole H r A Q Ksat Log Ksat
in cm cm cm cm3/day cm/day cm/day

1 1 Trench Bottom 25.4 64.5 16 3 0.000961 1728 1.6606 0.2203

2 2 |Trench Bottom 23.0 58.5 18.5 3 0.000776 11232 8.7160 0.9403

3 3 [Trench Bottom 24.8 63 17 3 0.000879 720 0.6329 -0.1987
4 4 |Trench Bottom 23.2 59 18 3 0.000808 36288 29.3207 1.4672
5 1 2ft Below Trench 41.3 105 19 3 0.000745 3456 25747 0.4107

6 2 2ft Below Trench 40.9 104 17.5 3 0.000842 576 0.4850 -0.3143

7 4 |2ft Below Trench 419 106.5 19 3 0.000745 12672 9.4406 0.9750

8 2 |2ft Below Trench 39.6 100.5 17.5 3 0.000842 2592 2.1825 0.3389
9 5  |Trench Bottom 211 53.5 18.5 3 0.000776 720 0.5587 -0.2528
10 5  |2ft Below Trench 39.4 100 18 3 0.000808 340 0.2747 -0.5611
11 6 Trench Bottom 22.4 57 16 3 0.000961 432 0.4152 -0.3818
12 6  |2ft Below Trench 39.4 100 17.5 3 0.000842 1728 1.4550 0.1629

Hydraulic conductivity of the soil was calculated
using the Glover Solution, where:

Ksat = A*Q
A = {sinh™" (HIr) - [(rH)? + 1] + t/HY(2zH?)
Q = steady-state rate of water flow from CCHP into auger hole
H = depth of water in hole

= radius of hole

MyrtlewoodLot5-6.xIs
Hydraulic Conductivity Analysis, Table 1

Log Averaged Ksat (arithmetic mean) for:

Trench Bottom =
2ft Below Trench =

1.9910
1.4747

Lowest Ksat reading for:
Trench Bottom =
2ft Below Trench =

0.4152
0.2747

cm/day
cm/day

cm/day
cm/day

or Appx. 0.4887 gpd/sf
or Appx. 0.362 gpd/sf

or Appx. 0.1019 gpd/sf
or Appx. 0.0674 gpd/sf

Hal Owen Associates, Inc.
PO Box 400, Lillington, NC 27546
(910) 893-8743 Fax 893-3594




Table 2. Determine the average infiltration rate at the trench bottom.

Trench Width= 36 inches or 91.44 cm |
(conventional)
Propased LTAR Depth of Water| Depth of Water w/| Avg. Infiltration| Ayg. lnﬁltratioEI
in Trench Bottom| Gravel in Trench Area Rat
gpd/sqft| cm/day| cm*flinear f cm/day cm/day cm?/day cm/day]
0.1 0.41 18925 0.68 2.26 2856.08 0.66
0.15 0.61 2838.8 1.02 3.40 2890.57 0.98
0.2 0.81 3785.0 1.36 453 2925.07 1.29
0.25 1.02 4731.3 1.70 5.66 2959.56 1.60
0.3 1.22 5677.5 2.04 6.79 2994 .06 1.90
0.35 143 6623.8 2.38 7.92 3028.55 2.19
0.4 1.63 7570.0 272 9.05 3063.05 247
0.45 1.83 8516.3 3.06 10.19 3097.54 275
0.5 2.04 94625 3.40 11.32 3132.04 3.02
0.55 2.24 10408.8 3.73 12.45 3166.53 3.29
0.6 2.44 11355.0 4.07 13.58 3201.02 3.55
0.65 2.65 12301.3 4.41 14.71 3235.52 3.80
0.7 2.85 13247.5 4.75 15.84 3270.01 4.05
see calculation (a) (b) (c) (d) (e) (f)

Convert proposed loading rate to cm/day and cm*/linear ft.
(a) cm/day = gpd/sqft * ft*/7.48gal * 30.48cm/ft
(b) cm’/linear ft = gpd/saft * galflinear f/(0.2 gpd/sqft) * 3785cm*/gal

Determine the depth that the proposed water will stand in the trench bottom?
(c) depth of water = cm*linear ft divided by trench bottom area (trench width(ft) X 1 linear ft X (2.54cm/ft)?)

Account for the gravel in the trench assuming a 30% porosity.
(d) Depth of Water w/ Gravel in Trench = Depth of water in trench /0.30

Determine the Average infiltration area per day.
(e) Avg. Infiltration Area cm?/day = (Depth of water in gravelled trench + trench width) * 1 linear ft

Determine the Average infiltration rate (depth of water to pass through the infiltration area).
(f) Avg. Infiltration Rate cm/day = cm®/linear ft divided by Avg. Infiltration area/day

Hal Owen Associates, Inc.

MyrtlewoodLot5-6 xIs PO Box 400, Lillington, NC 27546
Hydraulic Conductivity Assessment, Table 2 (910) 893-8743 Fax 893-3594
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Project:_MyrTi ood Let S/,

KsatID:___"1 A
Ksat DATA SHEET
Measurement# _|  Date:_[]| Oct 0% Investigator: HKrissina_ 1. N ewocomh,
System Type: _ConuenDeanal Trench Depth: /£~ 24"
Location: 2 |
Weather -- Condition: Pad‘% C'Oudj : Temp: _ &S °F

Water—  Source: Walnart "Qrigg,'nj Water Temp: __72°fF
Soil Horizon: __C | Slope: __ 3 % Layer Depth and Thickness: _ © - ¥Z

s . A b Center of Layer: __ 21"
rﬁ‘:ﬂ cm inches
| Hole Depth .S | 25°
i o - Distance b/w reference level 0.0
2 ‘w2 | and ground [10 cm or 4 in] Q-
' Distance from hole bottom to _ Y "
reference level (D) 175
L J Desired depth of water (H)
i _H:l:ln:und _
z ; >15cmor6 in \%.5
Swgw hale:x, | i
d=H1(-S0ar 1000 1501 | . | Constant-head tube setting (H1) = 5.0
Constant =~ T
Walet Lovel d | H
2Ll
Measured (Actual) water level in hole QUICK REFERENCE
Initial: _ 1.5
Final: 1.0 Hole depth:
Hole radius (r): 3cm Water Level:
Start Saturation: ___ 9. 18 _a.m, Depth to Water:

Steady State Reading:

Ksat=AXQ
Conversion Factor (C.F.) 2-ON = 105 cm? N
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A= __0.000 96| cm™
Q fromotherside=__ 1 128  cm’/day
Ksat=_ 1. 06O cm/day
_LTAR ~ OMOIL 3Pd/s€

1




Project:_ /i  Hewood Lot 9%
Ksat ID:__Ia
H Clock  Reservoir Changein Change Flow Q Q
Time Reading time inwater  Volume
level CF=___cm’ (1440 min/day)
cm h : min cm min cm cm’ cm’/min cm’/day
16.5 #1339 .
o0 /1019 Hz2z.o o P L;:E).S 2.91S5 Y24
(%20)
6.0 10:29 4.\ = 0.9 I8 1.8 2592
1.0 10:239 Yo.2 1o 0.9 \g B 25972
’Xe 10 - 49 31.5 10 0.7 B 1.4 2010
lb.o 10: 59 3%. & 10 0-9 |3 % 25972
1.0 |l.094 2%.0 lo 0.6 |12 2 1728
| .0 1Z\]. 3.2 10 0. 3 1o ). G 2304
16,6 .29 36.% 10 0.4 § g ¥ 152
.0 11239 35.9 10 0.9 | 8 .8 2592
1.0 [|34F  38.2 10 ©. %+ 4 1.4 201
b .o 1:59  34.3 |0 0.5 10 l.o (440
k.o [2.09 34.] 10 0.6 k3 )i Fla:t
.0 12719 %32.6 10 0.5 10 1.0 | 440
6.0 12,29 32.9 e O, F | 4 1.y 20l

Average of last few measurements:

Comments:

IN28 cndg Ksat=—




Project: m%c“' Jood Lot S/ f
KsatID:_ 2 A

Ksat DATA SHEET

Measurement #: 2. Date: Il _Oet+ o4 Investigator: _ K. B. Nowcoamb
System Type: __Conaventional Trench Depth: _ 18 -~ 24"
Location: _ Z

Weather -- Condition: Qgcilg c,lgudl!, Temp: __ 72" £

Water —  Source: Walmaerf “"dria King swqter” Temp: _72° £

Soil Horizon: __ C | Slope: 3 7 Layer Depth and Thickness: __© - 44"
st B T Center of Layer: A My
cm inches
Hole Depth 585 | 723

Distance b/w reference level

) +
W] 12,

Distance from hole bottom to

i reference level (D) “170.5
- I || ruewce s | Desired depth of water (H) ]
>15cmor6in /8.5
d=H1 [+50.0r 100 o 150] N Constant-head tube setting (H1) =
D onstant-hea e setting =| ga.0
Constent =~ T
‘Waler Level H
=111
Measured (Actual) water level in hole QUICK REFERENCE
Initial: 8.0 o
.9 %
Final: __'%.S Hole depth: 8 &
Hole radius (r): __3¢cm Water Level: | 3. o
Start Saturation: 1Z-9) Depth to Water: 4o.5

Steady State Reading: __3:l(

Ksat=A X Q '
Conversion Factor (C.F.) 2-ON = 105 cm?
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A =0.000 11l ¢m? ‘
Q from otherside=__ 1232 cm’/day
Ksat=__8.7160 cm/day

CTaAR ~ 2.[3qq yd/éc




Project:__/ +lewood Lot 5'/(’
‘(74., Ksat ID:_ZA
v H Clock Reservoir Changein  Change Flow Q Q
Time Reading time in water  Volume
level CF=20 cm'’ (1440 min/day)
cm h : min cm min cm cm’ cm’/min cm’/day
| ¥.0 1:3S 36.2
1£.0 T4 O 33.3 S 2.4 U< A )3 824
[.46 30.5 6 3.3 el A 1 S 840
18,5 I 56 25.5 10 5.0 100 \6 144 0 i
2:06 21-2 o 4.3 86 5.6 234
1%9.0 210 1.5 |0 Y.+ Y 9, 4 13 53,
2526 12.72- 10 4.3 g6 7.6 1238y
18.5 25 3, 5.8 \O 4.4 %38 §.8 12632
18.5 246 2 F 10 4.\ g2 3.2 )1 80%
18.5 Z< 56 2&Y - -
2:pl0 2273 10 H.) g2 3. o || 3of
310 15. & 1O 3.3 4 7.4 10 656
320 4.6 lo d.o 20 8. © [1520
/8.5 3:306 0. 7 \o 3.9 1% 7.% 112372
8.5 240 .11 Te) 4.0 go g-0 1520

Average of last few measurements: | 2 372 cn."/d Ksat =

Comments:




Project:__/7 Z”ﬂ le ad d ot %_

Ksat ID:__3A
Ksat DATA SHEET
Measurement #: _ 3 Date: || Dt o4 Investigator: _ K B Newcomb
System Type: conventanal Trench Depth: _18 - 24 inch
Location: _3 - Right Reac house corner-back 206+
Weather -- Condition: _ Pactly Clo “'{‘j‘ Temp: 124
. Water—  Source: _Walmart “drin K:n‘j water Temp: ___72'F
Soil Horizon: __C ) Slope: __ 3 % Layer Depth and Thickness: __ o - 44
- 4 Tt Center of Layer: __ 272
wa cm  inches
Level
edialialialiabs Hole Depth
I T — Hle e 03 F
e Fow Distance b/w reference level 3
wll. E,';, ‘%o | and ground [10 cm or 4 in] 1z
AT Distance from hole bottom to _
‘l_ LI L ‘ reference level (D) 75
L i 1] | Desired depth of water (H) ) g
: > 15 cm or 6 in '
Aw-r"d-\ .
d=H1 S ar 1000 150 ', | Constant-head tube setting (Hl) =| 573
Constant =~ T
Water Level H
=111
Measured (Actual) water level in hole QUICK REFERENCE
Initial: _ V1.0 cm
Final: Hole depth: (2
Hole radius (r): L € Water Level: |
Start Saturation: _ >- 35 Depth to Water: 1

Steady State Reading:

Ksat=A X Q
Conversion Factor (C.F.) 1-ON =20 cm’ 2-ON = 105 cm®
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A = 2. ©co 8719 cm™
Q fromotherside=__"120 cm’/day
Ksat=_2:©32%  cm/day




Project:_l -“tlewood Lot %
KsatID:_3A_
H Clock Reservoir Changein  Change Flow Q Q
Time Reading time in water  Volume
level CF=20cm’ (1440 min/day)
cm h : min cm min cm cm’ cm’/min  cm’/day
(7.0 4:i22 449.9 — 5
4:32  _y4.4 10 0.5 0 l.o 1440
1.0 y:42 Hy,2 10 0. 2 4 0.4 S 3
s 43.3 [o) ©.4 3 0.8 ]SS2
5102 _Y3.5 10 0.3 A o 5o
S:ya  H3D 10 B+ 2, oy 0.4 S76
c:%z YBo Qe “ b 0.0 oY
g3 Y421.¥ 0 6.2 _ Y 0.4 S 6
S:42 um_.g ) O 0.3 © 0. b %b"’
720 Ksat =

Average of last few measurements:

Comments:




Project: m:;r"H pod Lot 54
Ksat ID:_ &

Ksat DATA SHEET

Measurement #: H Date: Il Oet OY Investigator: K\ B Newcomb
System Type: I_‘_DMLr\'\"\Of\Q\ Trench Depth: __ 18 -24 inche <

Location: __ %
Weather -- Condition: _mostiu ¢l Qudy Temp: __ S5 8°F
Water—  Source: WalmarT "deini. ng \-!g'hrl Temp: es®

Soil Horizon: __ C| Slope: _ 3 % Layer Depth and Thickness: __© — 44

Constant Head Tubes Ak Tibes
12 3 4

Center of Layer: _ 22"

A
‘ﬁtﬂ cm inches

Hole Depth
T ST | 23
- Fiow Distance b/w reference level
%eews | and ground [10 cm or 4 in] Iz
Distance from hole bottom to _
reference level (D) N l
- (e ] | e v Desired depth of water (H)
— >15cmor6in - ]8
. Augerhole | | | o i | Constant-head tube setting (HI) = 532
Constant =~ "i
‘Waler Lavel H
L
Measured (Actual) water level in hole QUICK REFERENCE
Initial: _ 18,0
Final: 19:© Hole depth: 59
Hole radius (r): B Cprs Water Level:
Start Saturation: ¥.22 Depth to Water:

Steady State Reading:

Ksat=A X Q
Conversion Factor (C.F.) 2-ON = 105 cm’
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A = 0 1000 %08 cm™
Q from other side = _ 3@ 23% cm’/day
Ksat=_ 29,3207 cm/day

LTak ~ 77,1963 jra/'s_(-




Project:__| .L"'\&\Q_QQ_C:L—LQL%

KsatID:_ S n
H Clock Reservoir Changein  Change Flow Q Q
Time Reading time in water  Volume
level CF=18 Scm’ (1440 min/day)
cm h : min cm min cm em’ cm’/min cm’/day
18,0 9:12 45.6 - .
Q.17 _4d2 g 1.4 \947] 294 42336
2:23 428 _ 6 1.7 118.5 29,15 42840
920 4y Y L) _115.5 282815 _Y4)S€O
14.0 2133 390 @ J "1 118,S 2905 _Y2%¥4p
9:3¢  37%.4 S 1.3 13.5 2703 39312
.43 31.0 s L4 149 29,4 4232
2:48 3s.s S Jiu 3 126 25.2 _3@2EP
%s3 34. 6 5 ls2 126 25,2  262%8
4:5% 3.3 5 1.3 13,5 273 39332
8.0 10/03 32.0 S 1.3 126,95 29,2 29312
Average of last few measurements: 2,28 § Ksat =

Comments:




Project: M%)L wood Lot S
KsatID:_ 1 R

Ksat DATA SHEET

Messursmenit #:_ > Date: 12 Oet oY  Investigator: _ K B Necwcomb
System Type:_mm‘ﬁgag, Trench Depth: _ /€ -24 i~

Location: _|
Weather -- Condition: Cloud:.}. Temp: _ G 2°+
Water—  Source: Walmart  “Orip Fu‘g_wjz: Temp: _S° +

Soil Horizon: __ C| Slope: __ 2 %o Layer Depth and Thickness:

oy s S oy Center of Layer:

i cm inches
Level

B Hole Depth

o
— - oS | u
- Pow Distance b/w reference level + 1o
o e and ground [10 cm or 4 in]

Distance from hole bottom to
reference level (D)

Desired depth of water (H)

- -Fl:l:rm Lavel - , ?

= l'S

== : >15cmor6in
o 000150 Augerhoe [ | | | Constant-head tube setting (H1) = 24
Constant =~ i
‘Water Level H
L1
Measured (Actual) water level in hole QUICK REFERENCE
Initial: __19.0
Final: _ 19.0 Hole depth: 105
Hole radius (r): __2¢ m Water Level: )9
—_— b S8
Start Saturation: 10118 a.m. Depth to Water: 3G
Steady State Reading:
Ksat=A X Q

Conversion Factor (C.F.) 2-ON = 105 cm?

(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A =~ D00 145 cm?
Q from other side = __ 34 5(e  cm’/day
Ksat=_2.5 34} cm/day

LTAR = 0.0320 3pdfe




Project:_V! Hewood Lot Se
4L Ksat ID:_1],
L
H Clock Reservoir Changein  Change Flow Q Q
Time Reading time in water  Volume
level CF=2° cm’ (1440 min/day)
cm h : min cm min cm cm’ cm’/min  cm’/day
Qo0 Ikl 394
ne 37.% S 2.1 HZ 44 12090
2]l  3q.0 s 0.3 ) 2,2 Y4608
190 2 3. S 0.8 13 3.0 5184
1231 25.S 5 0.6 12 2.4 2450
N3 34.9 o O b 1 2 2.4 _3use
24t  33.4 10 .S 3.9 3.0 4320
9.0 1. S ,w&; 0 | .3 20 2.0 =144
Average of last few measurements: 39 S¢, Ksat =

Comments:




Project.__1NYr  commel  Let S/,

KsatID:__ 2B
Ksat DATA SHEET
Measurement #: _@_ Date: _ |2 Ok ©4 Investigator:
System Type: _con venhena\ Trench Depth: _18 =249 s,
Location: _ &
Weather -- Condition: _ ¥ Coudy Temp: _ 10O°F

Water—  Source: _Walmart ‘4 rfnda‘y_udfﬁ Temp: _ 1° &
Soil Horizon: _ C 2 Slope: _ 2 Zo Layer Depth and Thickness:

e ok . u it Center of Layer:
n _ﬁﬂ em  inches
Level
el alialaliaki Hole Depth

0
o LB U T le
- |
’ - Flow Distance b/w reference level .
" » Fews | and ground [10 cm or 4 in] 'O

Distance from hole bottom to

d, LIl ] reference level (D) N 1y
- ) ruamcsiww | Desired depth of water (H)
T >15cmor6in R
N B | | Constant-head tube setting (H1) = | 9(,
Corstant =~ J’
Waler Lavel H
L
Measured (Actual) water level in hole QUICK REFERENCE
[nitial: __ 17 -5
Final: _ 1.5 Hole depth: /0
Hole radius (r): ___ 3¢ M Water Level: f_‘_’_c:
Start Saturation: ___12:00 Depth to Water: ' 7-%

Steady State Reading:

Ksat=A X Q
Conversion Factor (C.F.) 2-ON = 105 cm?
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A = _©-000 B4 c¢m™
Q from other side=_ 971 (e cm’/day
Ksat=_0.4 €90 cnv/day

LTha®R= 0.\\A0 9pdk¢




.S

o

o & Project:_N Lst
KsatID:_2 o
H Clock Reservoir Changein  Change Flow Q Q
Time Reading time inwater  Volume
level CF=208¢m’ (1440 min/day)
cm h : min cm min cm em’ cm’/min cm’/day
2 Y36
175 322 _43-4 16 6-2 Y 0.4 S16
1°32  _y3.o - 0.4 v 0.2 1 592
1792 Y21 lo 03 O, 2 ey
177.5 152 Ya.6 o O\ 7 A 0.2 2%3%
Average of last few measurements: Ksat =

Comments:




Project: JEL!.FJ'J sod  Lot+S/

Ksat ID:_¥
Ksat DATA SHEET
Measurement #: __1 Date: |2 Oct OH  Investigator: K R N Ledton-b
System Type: _£ paenheana ( Trench Depth: _ '3 - 24 ,
Location: u
Weather -- Condition: _Mn&ﬂsj_ﬁu Temp: _72°+
Waer—  Souce: Llalmart Drinking Waler Tamy: _ef"F
Soil Horizon: C Slope: _ 3 % Layer Depth and Thickness:
T e 2 i Center of Layer:
Water _fﬂ % m
"
T Hole Depth
Main ’ ! Ot, S
" - Fow Distance b/w reference level
w l T ]l % e and ground [10 cm or 4 in] 10
. Distance from hole bottom to _
L ) reference level (D) T e
- . |l femsrca s | Desired depth of water (H) b
— == = >15cmor6in I
d=H1 (+50 0 100 0 150) N c head tub ing (HI) =|!
L onstant-head tube setting (H1) =|* q9%. S
Constant =~ T
Water Lavel 2]
L1
Measured (Actual) water level in hole QUICK REFERENCE
Initial: __ 1A -O
Final: __19.0 Holedepth: |, 5
Hole radius (r): 2 cm Water Level: g 4
Start Saturation: 1S5 Depth to Water: £ .=

Steady State Reading:

Ksat=A X Q

Conversion Factor (C.F.) 2-ON = 105 cm?

(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A =0- 000 746 ¢
Q from otherside=__ 12 1\ 72 cm’/day

Ksat= 3 . ‘;l Yok cm/day

VRN 23nn gpYie




Project:_) rtlewood Lot gy,
KsatID:_4y
H Clock  Reservoir Changein Change  Flow Q Q
Time  Reading time  inwater  Volume
level CF=20 cm’ (1440 min/day)
cm h : min cm min cm cm’ em’/min - cm®/day
245 46.2

9.0 2:5%  yo.= 1o BB J1o 0 | S8Y6
190 2200 379 S 2.% Sl n.2 1238
209 39.% _5S 26 S2 16,4 1497

3:10 32.5S ) 2.3 Sk .2 | \2%

12.¢ 3 2n0 95 2.5 50O 0 1uyoo
320 274 ) 2.6 52 0.4  ya 7.

3,25 249 B 2.5  So 10 (440D

2.30 22\ & 2.5 5o | O 14400

3:35 20.2 g 2.2 gy RS 12632

340 (%.0 S 224y £.2 12612

245 )e.S S 2.8 8§06 1O |4 LoD

250 3. S 24 4% Q6 13824

Average of last few measurements: ‘1(01’2_. Ksat =

Comments:




Project: 2 A
Ksat ID:

Ksat DATA SHEET
Measurement #: __L Date: V2 Og‘toq Investigator: _ﬁm_cmﬁb
System Type: c._onUM‘h'mgl Trench Depth:
Location: _ 2
Weather -- Condition: _a<s + SUM 4y Temp: 12° £
Water—  Source: ‘arin K 'Temp: e £ |
Soil Horizon: __C Slope: 3% Layer Depth and Thickness:
T R . A Tibo Center of Layer:
Level
T Hole Depth 100.5
1l s | =i Distance b/w reference l_evel 5
Wi ol Reservos and ground [10 cm or 4 in]

I Distance from hole bottom to
o I L _ reference level (D) 10,5

Desired dcp_th of water (H)

I ||| Retmrce Love D )
>|5cmorb6in ]3,0
d=H1(+50 or 100 o 150) =N Constant-head tub tti Hl = S
L stant-head tube setting (HI) = qz,
Constant =~ T
Water Level | H
=L 1
Measured (Actual) water level in hole QUICK REFERENCE
Initial: __17.S
Final: Hole depth: [00.5
Hole radius (r): 2 e Water Level: [7-5
Start Saturation: ___ 2-9 S Depth to Water: 52-©

Steady State Reading:

Ksat=A X Q

Conversion Factor (C.F.) 2-ON = 105 cm?

(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A= __ 2SS 92. em? |
Q from other side = 0,000 842 cm’/day

Ksat=__2,1825 cm/day

(TAR O, . ;




Average of last few measurements: 2 §9

Comments:

Project_#  Hewond Lot e
\ KsatID:_Z
H Clock  Reservoir Changein  Change Flow Q Q
; &5 (2 Time Reading time inl ;iaer c\;’f{;n:jz gt
cm h : min cm min cm cm’ cm’/min  cm’/day
1.5 Y4Ho %49

Y:95 Y4 -2 S 0. 2 2.4 34 S6

4’so ys3.g S5 0.4 3 L 2304
niss yz33 _ S 0.5 _lo > pn 2F80
$.:00 Y. _ ° ©.3 \ o 3.2 Ywo?®
505 4y2.2 5 O.4 ¥ L fa 2364

$:15 _4i1.4 _ 10 0.2 _|b l.6 2304

)7 -5 575 Yyo.5 _ 1o 0.9 12 1.8 2599
S35 29,6 16 0.9 /S I 8 2592

SO a4, 5 0.5 \O 2,6 28%0

Si45 328 ¢ 2 0.l R 2.4 Sk

Ksat =




Project: m ~ r"' !oogi Lot3/,

KsatID:_SA
Ksat DATA SHEET
Measurement #: j___ Date: 27 Oct oY Investigator: K. B. Newecomb
System Type: __Conve chenal Trench Depth: (&~ 24
Location: __ S
Weather -- Condition: _ Mo sH 5 Suna Ly Temp: _S6° £
Water—  Source: _Walmart “Drnk: ag llate” Temp: _70° ¥
Soil Horizon: __C Slope: __ > 7o Layer Depth and Thickness: __ 0-4%
- A Tiom Center of Layer:
Level
- Hole Depth 53 5 272
— Flow Distance b/w reference level
A v | and ground [10 cm or 4 in] . ©
Distance from hole bottom to
J reference level (D) et S
L : i Desired depth' of water (H) g0
>15cmor6in
4= H1 (S0 100 0 150 N o | Constant-head tube setting (H1) = |46 .5

Constant =~ T
Water Level H
Lo
Measured (Actual) water level in hole QUICK REFERENCE
Initial: __| &+ 5
Final: Hole depth: 53°5
Hole radius (r): Sem Water Level: ’f:
Start Saturation: g 26 Depth to Water: &

Steady State Reading:

Ksat=A X Q

Conversion Factor (C.F.) M 2-ON = 105 cm?

(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A=0.00017b  ecm?
Q fromotherside=__ "1 720 cm’/day ) - 1.5

Ksat=_0. 5 5% cm/day

—

[

LTAR 2% 6.137) 3'0’4/.5{ (QQ
¥




ad
Project:_! Hewiood

| ot e

Aver

i Ksat ID. c)n
H :
/00 Changein  Change Flow Q Q
ng time in water  Volume
level CF=20cm’ (1440 min/day)
c¢m ; 3 3 3
h: min cm cm cm’/min - cm’/day
€5 . B
=T 9 S.0F
9:1¢ Y274 |0 0.3 b 0.6 QloY
—39725 y2r.5 02 o 0.4 S 36
q4i35 Y22 W 0.2 b 0 %KoY
.45 Y2.0 o . o4 636
9:95 ujJ.s 10 0.5 10 |.0 /44D
:05  _4l.™ 1o 0.2 _ 4 0.4 576
e 1 y). | 10 0.2 ¢ n.H S1b
R
%
%
X
e

age of | 2
° 5l few measurements:
Comments:
s

120 C’;/d Ksat =

-

2



Project: ;27 ?ﬂiz d- Séa
Ksat ID:_ DR

Ksat DATA SHEET
. Measurement #: __10 Date: _ 21 Ot O Investigator: __ 45 B Newcomé
‘ System Type: __ COnv entlona / Trench Depth: __ | ¥ —2.Y4
Location: _ S
: Weather -- Condition: _ Ovi-rcq s7- Temp: _ ¢S °F
: Water—  Source: _[walmar T " Drmfin lgt/afgf" Temp: __72°F
Soil Horizon: __ (. Slope: 3. /% Layer Depth and Thickness:
e 3 & % . e Center of Layer: \
FﬁJ cm inches ‘7 2, =
Hole Depth |50. © ,_Z =
Man % (6 o
e - Distance b/w reference level "
w ll. © Nt and ground [10 cm or 4 in] 10.©
T Distance from hole bottom to _
. reference level (D) 0.0
al o Desired depth of water (H) ] .
>15cmor6in e,
e~ fuguhoe [ ||| .| Constant-head tube setting (HI) =| 92.0
Constant =~ T
Waler Level H
el
Measured (Actual) water level in hole QUICK REFERENCE
Initial: __ | 8.0
Final: Hole depth: /09 <
Hole radius (r): __ "3 < Water Level: 5
Start Saturation: 0% =S Depth to Water: 72 -

Steady State Reading:

Ksat=A X Q
Conversion Factor (C.F.) I-ON =20 cm’ 2-ON = 105 cm?
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A = 0-000 §0F  cm™
Q from other side = SHO cm’/day
Ksat=_ 0.2 191  cmyday

LTAR ~ 0,006 T4 ml;.a,/s{



" yrHewood St

Project:__
KsatID:_ € .
H Clock Reservoir Changein  Change Flow Q Q
Time Reading time inwater  Volume
level CF=2° ¢! (1440 min/day)
cm h : min cm min cm cm’ cm’/min  cm’day

2.6 10°56 9.
)20 [I-V1 293 20 6.8 g4 4,2 6OYyv
19 Ites 29453 =~ = . - _

% N33 _M.9 10 .2 Y 4 57k
<Yl 3.3 12 P X < 309 443
12:03  34.3 |7 O
Average of last few measurements: 224D C’"'é Ksat =

Comments:




Project: Bﬂ%r_‘] ood. o
A

Ksat ID:

Ksat DATA SHEET

Measurement #: _| | Date: 27 Oct 0‘1/ Investigator:é; B MMé
System Type: (‘M'ﬂnA_Q Trench Depth: _I R — 2+

Location: __(
Weather -- Condition: (Juercast- Temp: @ EF
Water—  Source: _Walma-T * Dr;nK% wlater " Temp: __—772° F_
Soil Horizon: _( 2: Slope: 3% Layer Depth and Thickness:
i . ¢ Center of Layer:
cm inches
ialian _ Hole Depth 570| 22.5
et Flow Distance b/w reference level +| 100
: 0 fwes | and ground [10 cm or 4 in] '
Distance from hole bottom to B
reference level (D) =| ¢10
- ; cumecein | Desired depth of water (H)
= =5 >15cmor 6 in |1%.0
smimamars N[ |4 | | Constant-head tube setting (H1) =
! ant-hea e setting 49 0
Constant =~ T
Waler Lavel H
Jod.
Measured (Actual) water level in hole QUICK REFERENCE
Initial: ___lb.O
Final: k.0 Hole depth: S5 7
Hole radius (r): Scm Water Level: |, o
Start Saturation: |2 14 Depth to Water: 4 | ~

Steady State Reading:

Ksat=A X Q
Conversion Factor (C.F.) 1-ON =20 cm’ 2-ON = 105 cm?
(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A = 0'000 9 bf cm™
Q from other side = Y32 cm’/day

Ksat=_ .Y/ 9 2. cm/day

L 77/?/{ ~ D IOIYJfJ/if




Project:___ ‘ r‘HQMchQ. 5/6

Ksat ID:_ (o -
H Clock Reservoir Changein  Change Flow Q Q
Time Reading time in water  Volume
level CF=_ 20 ¢! (1440 mir/day)
cm h : min cm min cm cm’ cm’/min cmjlday
1’43 “4%.0
2.0% 4y. 3 20 0.3 0.2 Y32
L6  z:23 Yy.Y 206 0.3 A B Y3
2-43 Y, / 20 0.3 G 0.3 432
2703 43.9 20 0.2 b 0.2 432
Ksat =

s N #
Average of last few measurements: | 6 L

Comments:




Project:__M ;;rﬂ od Lot 34,

Ksat ID:_é&®
Ksat DATA SHEET
Measurement# _/Z . Date: 27 Ot D% Investigator: _4. B, /\/adc.omé__
System Type: _(!Qoﬁgﬂgagl Trench Depth: __ & — 24 rnehes
Location: __ S

Weather -- Condition: MQé#? ég,,.,y Temp: __ 56
Water—  Source: __Walpa + . Zmé{/g LWaTer"  Temp: 76° £

Soil Horizon: @ Slope: __ 2% Layer Depth and Thickness: __O-4¥ s/,
oy e . -y Center of Layer: __ 22 'ncdes
Level
4 - Hiw—{ Htw— T
TICHCHIE T Hole Depth 100.0
Main
- Fow Distance b/w reference level "
W 0 Reservor and ground [10 cm or 4 in] 10
Distance from hole bottom to _
reference level (D) Ho
- ||| peemcerves | Desired depth of water (H)
= : >15cmor6in 1§
dapice 1 N ¢ Constant-head tube setting (H1) =| 97
o]
| Constani =~ T
Water Level H
A1 1
Measured (Actual) water level in hole QUICK REFERENCE
‘ Initial: __|&§. O
| Final: __ 171.5 Hole depth:
Hole radius (r): _2 Water Level:
Start Saturation: _ 2 -OF Depth to Water:
Steady State Reading:
Ksat=A X Q

Conversion Factor (C.F.) I@N =20 CEZ ) 2-ON = 105 cm®

(to obtain flow volume, multiply change in water level by the appropriate C.F.)
Use Table 2 to determine A = 0. 200 842 ¢m?
Q from otherside=__| 12T cm’/day
Ksat=_ /. 1550 cm/day

LTAR = .35——H3Fd/5_€




i‘
Project:__. “7%’ wWood L—O’f S

KsatID: 683
H Clock  Reservoir Changein Change Flow Q Q
Time Reading time inl ;Ztler (Xf_%_gnzsz R
cm h : min cm min cm cm’ cm’/min cmjlday
——————————————————————————————————————————————————————————————————————
4r0g 16.0
4:28 33,5 20 LS 320 I.5 2160
17, S 4,38 37.9 10 0.l 12 12 12 %
gy 33,3 16 0. 12 2 | 328
4:58 2.5 10 0-F & he 2% o4
S:0f =54 1O 0.9 '8 ), § 1,59 2
5:1F  3s5.0 o 0.l 2 2 | F2¥
5:23 34,5 s 0.5 10 l,O 440
5127 33,7 10 0, % 1o I, (o 2204
O 5:48 32 9 1e) 0.5 10 |.O |4 40O
Average of last few measurements: ) ) & Ksat =

Comments:




