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§ 1-8 APPENDICES

1-8.1 ESTIMATING SOIL L.LOSS

The Universal Soil Loss Equation (USLE)' is designed to estimate longtime average annual sgil
losses from sheet and rill erosion. It can be used to estimate erosion on farm fields, construction

sites and other areas.

The USLE is useful in evaluating the need for conservation measures. Soil losses from a field
can be estimated for the present condition or for a future condition, for example, after erosion
control measures are applied. Thus, conservation measures can be selected to reduce erosion to

an acceptable level.

The soil loss equation is
A=RKLSCP

where
is the computed soil loss per unit area (tons per acre per year)
is the rainfall factor
is the soil erodibility factor
is the slope-length factor )
> = combined LS value
is the slope-gradient factor )
is the cover and management factor
is the erosion control practice factor

=R E >

R R%)

Soil losses calculated with the USLE are the best available estimates for sheet and rill erosion.
They should be regarded as estimates, not absolutes. These amounts are expressed as average
annual soil loss over a number of years. The amount of erosion occurring in any one year may
be more or less than the average. The USLE does not apply to erosion caused by heavy
concentration of run-off water, for example, gully and streambank erosion.

1-8.1.1 Applying the Soil Loss Equation

To calculate average annual soil loss A from a field, select R, K, LS, C and P values for the
particular field from appropriate maps and tables. Use the following procedure:

! Detailed information on the universal soil loss equation is in the following publications:

a.  U.S. Department of Agriculture, Predicting Rainfall Erosion Losses - A Guide to Conservation Planning,
Agricultural Handbook No. 537, Science and Education Administration, December 1978,
b. U.S. Department of Agriculture, “Procedure For Computing Sheet and Rull Frosion On Project Areas,” Technical

Release No. 51 (Rev.), Soil Conservation Service, January 1975.
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Determine rainfall factor R. R is the total erosive effect of an average year’s rainfall. Value for
this factor is to be obtained from the map, “Average Annual Values of Rainfall Factor, R.”
Values should be interpolated for points between lines.

When the period of disturbance is to be less than 1 full year, or it is desired to calculate A for a
shorter period than 1 year, it will be necessary to use the proper fraction of the R value. This
can be determined by Percent of Erosive Rainfall Accumulation (For Leeward Sides or

Windward Sides of Oahu, as applicable).

Example: A site near Kaneohe, R = 350, to be cleared May 1 and fully protected by
November 30.

%cumulative occurring up to November 30 = 0.86
%cumulative occurring up to May 1 = 047
0.39

The difference, or 0.39% is the fraction of the total R to be expected during the exposed period;
therefore, 0.39% of 350 or 137 is the value of R to be used in the equation to determine A for

this period.

Determine soil erodibility factor K.

a. First, determine the soil from appropriate soil survey.?
b. Obtain K for the soil using Table 14.

Determine slope-length and slope-gradient factors LS.

a. First, determine slope length (feet) and gradient (percent) at the site. Slope length is
defined as the distance from the point of origin of overland flow to the point where
either the slope gradient decreases enough that deposition begins, or runoff water enters
a well-defined channel that may be part of a drainage network or a constructed channel.

b. Obtain LS value (L and S are combined and given as one value). Use Table 16.

Determine the appropriate protective effect of ground cover and management factor C using
Tables 17 to 22.°

P is the factor for use of mechanical or engineering erosion control measures. Selection of this
factor will require analysis of the grading and construction schedule, and erosion control plan
for the project. Tables 23 and 24 describes various conditions for “P” values that may be
applicable. The value chosen should be after careful analysis of planned conditions and
application of the engineer’s, planner’s or contractor’s best judgement.

Multiply the values R, K, LS, C and P obtained in the previous steps. The product A is the
computed average annual soil loss expressed in tons per acre per year.

ercent or more of the site is made up of one soil, calculate soil loss for the area based on that

soil. If no soil occupies 90 percent or more of the site, calculate soil loss for each soil that makes up at
least 10 percent of the area. Obtain a weighed average annual soil loss for the area. The soil loss
equation can be used to evaluate erosion hazard for various periods of the year. This is useful on
construction sites to determine the period of least hazard for land grading. To determine soil loss by
periods, use one of the “Expected Monthly Distribution of Erosive Rainfall.”

2 U.S. Department of Agriculture, Soil Survey of Islands

Soti

Hawuaii, Soil Conservation Service, Dec. 1973.

3 Ifno controls of any kind are applied, the value of “C” or “P” shall be 1.0.
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Table 14

Soil Properties Related to Erosion and Sedimentation
For the islands of
Kauai, Oahu, Kaui, Holokai, and Lanai I/

July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol  Hiscellaneous Land Type X T Group Resistance Group
2/ (t/a/yr)
ALE3 ALAELOA 0.10 5 8 1
ALF ALAELOA 0.10 5 B I
AME3 ALAELOCA 0.05 S B8 1
ANE ALAELOA 0.05 ) 8 1
AaB ALAE 0.10 5 A v
AcA CALAE 0.10 5 A v
AcB ALAE 0.10 S A 1v
AeB ALAELOA 0.10 S 4 1
AeC ALAELOA 0.10 S B 1
Aet ALAELDA 0.10 S B I
BL BADLAND 0.49 3 [
BH 8ADLAND 0.49 3 [
BH HAHANA 0.43 S B8 v
BS BEACHES 0.0S S A
BY BLOWN-OUT LAND 0.17 2 e
co COLLUVIAL LAND 0.10 S 8
CR CORAL OUTCROP 0.02 1 D
DL DUNE LAND 0.10 S A
EaA EUA 0.17 5 B II
EaB EVA 0.17 S 4 II
EaC EVA 0.17 S 8 11
EcA EWA 0.15 S B Il
EcB EWA 0.15 S B II
EmA EVA 0.17 3 8 11
EmB EVA 0.17 3 8 11
EsA EUA 0.17 S 8 11
EsB EVA 0.17 S B I1
EtB EVA 0.15 S 8 188
EwA EVA 0.15 S B 11
EwB EVA 0.15 5 B 11
EwC EVA 0.15 S 8 11
FL FILL LAND, MIXED 0.10 4 [
Fd FILL LAND . 0.10 1 Cc
GL GULLIED LAKD 0.37 S C
HID HALAUA 0.10 4L B 11
HID3 HALAVA 0.10 4 B8 II
HJE HALAUA 0.17 A 8 111
HIF2 HALAWA ‘ 0.17 4 '8 1
HKLD HANA 0.05 3 A 1
HKMD HANA 0.05 3 A I
HKNC HANA VARIANT 0.05 2 A 1
HKOC HANA VARIANT ) 0.05 3 A 1
HLHG HELEHANO 0.17 5 B 11
HMMF HIHIMANU 0.17 S B i1
HNUD HULUA 0.05 2 D 1
HNUF HULUA 0.05 2 o] 1
HaB HATKU 0.10 S B 1
HaC HAIKU 0.10 S B 1
Hb8 HAIXU 0.10 S B 1
HbC HAIKU 0.10 S 8 I
HeB HALEIUA 0.17 S B 1§



Soil Properties Related to Erosion and Sedimentation .
For the islands of
Kauai, Oahu, Maui, Molokai, and Lanai 1/
July 1993 '
Soil Soil Series or Erosion Factors Hydrologic Erosion .
Symbol  Miscellaneous Land Type X T Group Resistance Group l
2/ (t/a/yr)
KdC HALEIWA 0.10 s B i .
HeA HALEIWA 0.17 S B 11 ) '
HeB HALEIVA 0.17 S 8 11
HfB HALII 0.10 S B 1 -
HfC HALII 0.10 S B I l
HfD2 HALTI 0.10 5 B8 1 :
HfE2 HALIL 0.10 S B I
HgB RALIIMAILE n.17 S B 11
HgC HALIIHAILE 0.17 S B 11 l
HhB RALIIMAILE ' 0.17 S 1] 11
HhC HALIIMAILE 0.17 S 8 11 -
HkC2 HALIIMAILE 0.15 S B 11 l
HiB HAMAKUAPOKO 0.10 5 [} 1
HicC HAMAKUAPOKO 0.10 5 B 1 :
HLC2 HAMAKUAPOKO 0.10 S B8 1 '
HmA HANALEI 0.17 5 [ 11
HrA HANALE! 0.17 S c 11
Hn8 HANALEIL 0.17 5 Cc II
HoB HANALEI 0.15 S c 11 '
HpA HANALEI 0.10 5 C 11
HrB HANALEI 0.17 S (o 11
HsB HANAMAULU 0.10 S 8 1 '
HsC HANAMAULU 0.10 5 B H
HsD HANAHAULU 0.10 5 B 1 )
HSE HANAMAULU 0.10 S 8 1 '
HtE HANAMAULU 0.10 5 8 1
HUE HANAMAULU 0.10 S 8 1
HvA HOLOMUA . 0.28 b B IT1
HvB HOLOMUA 0.28 5 B It ‘
HvB3 HOLOMUA 0.28 S B 111
HvC HOLOMUA 0.28 S 8 I11
HVC3 HOLOMUA 0.28 5 8 Il l
HwC HONOLUA 0.10 S 8 I
HWO HONOLUA 0.10 S B 1
KxA HONOULIULI 0.28 S D Il l
Hx8 HONOULIULI 0.28 S D II
HyB3 HOOLEHUA 0.17 4 B I ,
HzA HOOLEHUA 0.17 s 8 1 l
HzB HOOLEHUA 0.17 5 B II
HzC HOOLEHUA 0.17 5 B 11
HzE HOOLEHUA 0.17 5 B 11 /
1SD 10 0.20 5 8 1v l
laA 1A0 0.17 S 8 11
IaB 1AO 0.17 S 8 11
1b8 1AQ 0.15 S 8 11 l
IbC 1A0 0.15 5 B 11 .
1c8 1A0 0.17 S 8 11
1cC I1AQ 0.17 S B8 11 I
108 10LEAY 0.10 5 Cc 1
1oC 1OLEAU 0.10 5 ¢ I
1002 10LEAU 0.10 s ¢ I .
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Soil

JaC

JeC

JfB

JkB

KASD
KATD
XBID
KCXD
KDIE
KDVE
KDVE
KEHF
KEHF
KFID
KFID
KGKC
KGLC
KHMC
KHME
KHMF
KHOF
KIG

XKTC
KLUD
KLVD

KNXD
KOYE
KPZ

Soil Properties Related to Erosion and Sedimentation

Soil Series or
Miscellaneous

10LEAU
BLOUN-OUT LAND
JAUCAS
JAUCAS
JAUCAS
JAUCAS
JAUCAS VARIANT
KAHANUI
KAHANUI
KAILUA

KAINU
KAIPOIO]
KAIPOIOI
ROCK OUTCROP
KALAPA

ROCK OUTCROP
KALAUPAPA
ROCK OUTCROP
KAMAOLE
KAMAOLE
KANEOHE
KANEOHE
KANEGHE
KANEOHE
KAPAA
KAPUHIKANI
KAUPO

KAUPO

KEALIA
KEAUAKAPU
KEKAHA
BADLAND
KEHOO
BADLAND
KOELE

KOELE

ROCK OUTCROP
KOKEE

KOKEE
KOKOKAHI
KOLOKOLO
KOOLAU
KOOLAU
KUNUVEIA
KAENA

KAENA

KAENA

KAENA

KAENA

KAENA

KAENA VARIANT

For the islands of

Xauai, Oahu, Maui, Molokai, and Lanai 1/
July 1993

Erosion Factors

Land Type X

(t/a/yr)
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1v
1v
1v
v
v

111
111

v

111
1t

111

11

11
11

11
11

11
11
Il
11
Il
11
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Soil Properties Related to Erosion and Scdimentation
for the islands of
Kauai, Oahu, Maui, Holokai, and Lanat 1/

| ‘ . July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol Miscellaneous Land Type X T Group Resistance Group

1 2/ (t/a/yr)
KavC KAENA VARIANT 0.28 s D 11

| Kb8 KAHANA 0.17 s B I

| KbC KAHANA 0.17 5 B 1

; KbD KAHANA 0.17 s B 11
KB KALAE 0.10 5 8 1

| KcC KALAE 0.10 S B 1

| KeC3  KALAE 0.10 s B I

| KcD3 KALAE 0.10 s B 1
KcE3 KALAE 0.10 s 8 1

Y K KALAPA 0.10 s B I

| KdE KALAPA 0.10 s B 1

f Kdf KALAPA 0.10 5 B I

| < Ke KALINI 0.28 5 D 1

| Kf KALOKO 0.17 s o 1
Kfa KALOKO 0.17 5 u
Kfb KALOKO VARIANT 0.17 s b 11

| KgB KANEOHE 0.10 s B 1

| KgC KANEOHE 0.10 S B 1

| Kh8 KANEPUU 0.17 s B 1
Kh82  KANEPWU 0.17 5 B I
Khe KANEPUU 0.17 s B 1

1 KhC2 KANEPUU : 0.17 5 B 11
Kk8 KAPAA 0.10 s B 1
KKkC KAPAA 0.10 s 8 1
KkD KAPAA ' 0.10 5 B 1
KKE KAPAA 0.10 s B 11
KLA KAUATHAPAI 0.17 S B I
K8 KAUATHAPAI 0.17 s B I

| KLC KAWATHAPAI 0.17 s B 11

| KlaA KAUATHAPAI 0.15 s B I
KlaB KAUATHAPAL 0.15 S B 11
KUbC KAWATHAPALI 0.10 S B I

| KleB KAWAIHAPAIL 0.17 s 8 1§
KmA KEAAU 0.28 3 D I

| KmaB KEAAU 0.17 3 D 11

| KimbA KEAAU 0.28 3 D 1

| KnB KEAHUA 0.17 s B I
KnC KEAHUA 0.17 S B 11
KnaB KEAKUA 0.15 s B 11

| KnaC KEAKUA 0.15 s B I

| KnaD KEAHUA 0.15 S 8 11
KnbD KEAHUA 0.10 s 8 1
KncC KEAKUA 0.17 s B 1t

| KnhC KEAHUA 0.15 S B 11
KnsC KEAHUA 0.15 s B 11

l KoA KEKAHA 0.17 s B 11
KoB KEKAHA 0.17 s B 118

! KobA KEKAHA 0.17 5 8 11

| Kp8 KENMOO 0.17 s B I

| KpC KEMOO 0.17 s B 11
KpD KEMOO 0.17 s g I
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Soil Properties Related to Erosion and Sedimentation
for the islands of
Kauai, Oshu, Maui, Molokai, and Lanai 1/

—/ - -

July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol  HKiscellaneous tand Type K T Group Resistance Group
2/ (t/afyr)
KpE KEMOO 0.17 5 B 11
KpF KEMOO 0.17 5 8 I
Xr8 KOELE 0.17 S B 11
KrC KOELE 0.17 S B 1
KrD KOELE 0.17 5 B8 11
KsB KOKO 0.17 3 B v
KsC KOKQ 0.17 3 8 IV
KsD KOKo 0.17 3 8 1v
KtC KOKOKAKI 0.28 5 D 11
Kus KOLEKOLE 0.17 3 [ I
KuC KOLEKOLE 0.17 3 C 111
Kuw KOLEKOLE 0.17 3 Cc IMI
Kv8 KOLOA 0.15 2 c 1
KvC KOLOA 0.15 2 Cc I
KvD KOLOA 0.15 2 c I
Kw KOLOKOLO 0.17 5 B 11
KxC KULA 0.17 3 8 Iv
KxD KULA 0.17 3 B v
KxaD KULA 0.15 3 B8 v
KxbE KULA 0.17 3 B 1v
KxbE ROCK OUTCROP 0.02 1 D
KyA' KUNIA 0.17 5 B 11
Ky8 XUNIA 0.17 5 8 11
KyC KUNIA 0.17 5 8 11
LME LAUMATA 0.17 5 B I
LHF LAUMAITA 0.17 S 8 I11
LNE LAUMAIA 0.10 S B I1I
LPE LUALUALE]L 0.10 5 D 11
LaA LAHAINA 0.17 5 B 11
LaB LAHAINA 0.17 S 8 Il
LaB3 LAHAINA 0.17 5 B Il
Lac LAHAINA 0.17 5 B 11
Lac3 LAHAINA 0.17 5 B II
LaD LAHAINA 0.17 5 B I1
LaD3 LAHAINA 0.17 5 B II
LaE3 LAHAINA 0.17 5 B Il
LeB LAWAI 0.10 5 8 I
LeC LAWAIL 0.10 5 B I
LecD LAWAI 0.10 S B I
LeB LEILEHUA 0.10 5 B I
teC LEILEHUA 0.10 5 B I
LhB LIHUE 0.15 5 8 Il
LhC LIHUE .15 S B Il
LhD LITHUE 0.15 S 8 I
LhE2 LTHUE 0.15 S 8 11
Le LLTHUE 0.15 S B Il
Lic LTHUE 0.1S 5 B 11
toB LOLEKAA 0.10 5 8 I
LoC LOLEKAA 0.10 5 8 I
LoD LOLEKAA 0.10 5 B 1
LoE LOLEKAA 0.10 S B 1
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- Soil Properties Related to Erosion and Sedimentation
for the istands of
Kauai, Oahu, Haui, Molokai, and Lanai 1/

July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol Kiscellancous Land Type X T Group Resistance Group
2/ (t/a/yr)
LoF LOLEKAA 0.10 5 8 1
LuA LUALUVALEI 0.28 5 D 11
Lus LUALUALEL 0.28 5 D 11
LvA LUALUALET 0.24 5 D 11
Lv8 LUALUALEI 0.24 5 D 11
HBL BADLAND 0.49 3 Cc
MBL HAHANA 0.43 S B v
MID MAKAALAE 0.17 3 B 111
HJD HAKAALAE 0.10 3 B 111
MWE MAKAALAE 0.17 3 B 111
HXC HAKENA 0.17 4 B 111
MXC ~ STONY LAND 0.10 2 c
HYD MALAMA 0.02 3 A 1
MZ MARSH 0.02 S D
HacC HAHANA 0.43 5 8 1v
HaD MAHANA 0.43 5 B v
MaD3 MAHANA 0.43 5 B8 v
MaE HAHANA 0.43 5 B v
MaEe3 HAHANA 0.43 S B 1v
McC2 HAHANA 0.43 5 B v
McD2 HAHANA 0.43 5 B v
McE2 MAHANA 0.43 5 B v
MdB HAKALAPA 0.28 3 D 11
HdC MAKALAPA 0.28 3 00 11
HdD MAKALAPA 0.28 3 D 11
HeB HAKAPILI 0.10 5 B 1
HeC HAKAPILI 0.10 5 B 1
HeD KAKAPILI 0.10 5 B 1
MeE MAKAPILIE 0.10 5 B 1
HfB MAKAWAO 0.10 5 8 1
MfC HAKAUAO 0.10 S B 1
HgB RAKAWELI 0.17 b B 11
HgC HAKAWELI 0.17 5 B 11
MgD HAKAWEL1 0.17 5 B I
MgE2 KAKAWELI 0.17 S B 11
MhB MAKAVWELI 0.15 5 B It
HhC MAKAWELL 0.15 5 B I1
HKhD KAKAWELI 0.15 5 B 11
HhE HAKAWELI 0.15 5 B 11
HkA HKAKIKI 0.17 5 B 11
MlA HAKIKI 0.15 5 B 11
Mo HALA 0.17 S B 11
Hm8 KALA 0.17 5 B 11
HnC HAMALA 0.15 1 D 11
MoB HANANA 0.10 5 C I
HoC HANANA 0.10 5 C 1
HKoD2 HANANA 0.10 S C 1
Mp8 HANANA 0.10 5 c 1
MpC HANANA 0.10 5 c 1
Hp0 HANANA 0.10 5 c 1
HpD2 MANANA 0.10 S o I
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Soil Properties Related to Erosion and Sedimentation
for the islands of
Kauai, Oahu, Maui, Molokai, and Lanai 1/

July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol  Hiscellaneous Land Type X T Group Resistance Group
2/ Ct/a/yr)
MpE HANANA 0.10 S c 1
Hr MOKULEIA 0.10 S B v
Ms HMOKULEIA 0.10 S 8 v
Mt MOKULEIA 0.10 S B v
Mta MOKULEIA VARIANT 0.17 2 B v
Htb MOKULETA .17 ] 8 v
HuA MOLOKAI 0.20 S B 11
HuB HOLOKAI 0.20 S B 11
MuB3 MOLOKAL 0.20 S B 13
HuC HOLOKAI 0.20 S B 1
HuUC3 MOLOKAI 0.20 b B 11
HuW MOLOKAI 0.20 s B 1§
HVD3 KOLOKAI VARIANT 0.20 5 B 11
NAC NAIMA 0.37 4 8 1891
NAC3 NAIUA 0.37 4 B 11
NLE NIULII 0.10 2 c 1
NME NIULIT VARIANT 0.10 2 c 1
NcC NIU 0.17 S B 13
NcD NIV 0.17 S 8 11
NcD2 NIU 0.17 S B 1
NcE2 NIU 0.17 S B 11
Nh NOHILI 0.28 3. D 1
HnC NONOPAHKU 0.28 S D 11
NoC NONOPAHU 0.17 S D 11
0AD OARAPUKA 6.10 4 8 11
OED OANAPUKA 0.10 4 8 1
OfC OLELO 0.10 5 B 1
OMB oLl 0.17 2 B 1!
OHE oL! 0.17 2 B 11
OMF oLI 0.17 2 B 111
ONC OLINDA 0.17 3 B 11
OND OLINDA 0.17 3 B 11
ONE OLINDA 0.17 3 B 111
OOE OLOKUI 0.05 2 D 1
oPD OPIHIKAO 0.02 1 D 1
olp oL! 0.17 2 8 1t
PGE PAAIKI , 0.17 3 B 111
PGF PAAIKI 0.17 3 B 111
PHXC PAKALA 0.10 S B 11
_PID PAMOA 0.28 5 B 111
PID2 PAMOA 0.28 S B 1
PJD2 PAMOA 0.17 ] B 111
PXD PANE 0.17 S B It
PYD PAPAA 0.28 4 D 11
PYE PAPAA 0.28 4 D 11
PYF PAPAA 0.28 4 ) 11
Pz BADLAND 0.49 3 o
Pz PAUMALU 0.10 S 8 1
PZUE PUUONE 0.10 3 C v
PZVE PUU PA 0.10 3 A v
PaC PAALOA 0.10 5 8 H
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Soil

PcB
PcC
PcC2
Pda
pdc
PeB
PeC
PeD
PeE
PeF
pf8
PfC
P{D
Ph
PkB8
PkC
PlB
PLD
PmB
PmC
Pal:
PmE
PnA
PnB
PnC
PrD
PnE
PoB
PoaB
PpA
Pp8
PrA
Pr8
PsA
PtA
pt8
PuB
PvC
PuC
PO
PuE
TAE
TAF
TCcC
TCE

Soil Properties Related to Erosion and Sedimentation
for the islands of
Kauai, Oahu, Maui, Molokai, and Lanai I/

Soil Series or
Miscellaneous Land Type

PAKALA
PAUMALU
PAUMALU
PAUMALU
PAUMALU
PAUMALU
PAUUELA
PAUUELA
PAUVELA
PEARL HARBOR
POHAKUPU
POHAKUPU
POOKU
POOKU
POOKU
POOKU
POOKU
POOKU

PUHI

PUHI

PURI

PUHI

PUHI
PULEHU
PULEKU
PULEKU
PULEHU
PULEKU
PULEHU
PULEHU
PULEHU
PULEHU
PULEHU
PULEHU

PUU OPAE
PUU OPAE
PUU OPAE
TANTALUS
TANTALUS
TANTALUS
TANTALUS
TROPAQUEPTS
ULUPALAKUA
UMA

UMA

ROCK OUTCROP

July 1993

Erosion Factors

|

(t/a/yr)

T
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Soil Properties Related to Erosion and Sedimentation
For the islands of
Kauai, Oahu, Maui, Molokai, and Lanai 1/

July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol  Miscellaneous Land Type K T Group Resistance Group
2/ (t/a/yr)
URD UMA 0.05 5 A v
UwB UVALA 0.17 S B 11
UuC UUALA 0.17 5 B 11
UwC3 UWALA 0.17 S 8 I
WID2 UAIAKOA 0.10 2 c 11
WIF ROCK OUTCROP 0.02 1 D
WJF UATAUA 0.28 1 D 11
UaA UAHTAUA 0.15 S 3 11
WaB VAHIAUA 0.15 S 3 11
WaC WAHIAUA 0.15 5 B 11
Uab2 WAHIAUA 0.15 5 B 11
Wb VAHIKULI : 0.17 2 B 11
JcB VAHRIKULI 0.15 2 B I
veC VARIXULI 0.15 2 B 11
Uds WARIKULI 0.10 2 B 11
VeB VATAKOA 0.17 2 c 11
\eC WAIAKOA 0.17 2 c 11
ufs WATAKOA 0.15 2 C 1
UgB WATAKOA 0.10 2 c 11
WgC UATAKOA 0.10 2 c 18
wh8 UAIAKOA 0.10 2 o 1§
whC. VAIAKOA 0.10 2 c 11
WKA UATALUA 0.28 S B 111
wkB VATALUA 0.28 S B 188
uts UAIALUA ©0.17 s B 11
VLlE UATALUA 0.17 S 8 11t
D UATALUA '0.10 S B 111
\UnB WAIALUA 0.28 S B 111
WoA WATHUNA 0.28 5 D 1§
Wo8 WATHUNA 0.28 5 D 11
WoC VATHUNA 0.28 S D 11
HoD WATHUNA 0.28 S D 11
YohB HATHUNA 0.20 S D 11
WpB WAIKANE 0.10 S 8 1
4pC WA IXANE 0.10 5 B 1
WpE WAIKANE 0.10 S B 1
WpF UAIKANE g.10 ) B 1
WpF2 WAIKANE 0.10 5 8 1
\paE WAIXANE 0.10 5 B i
UrA WATKAPU 0.17 S 8 11
urs WAIKAPU 0.17 5 8 I1
WrB3 WAIKAPU 0.17 ) B 11
vrc3 WAIKAPU 0.17 S B 11
Us WAIKOHO 0.17 1 D 11
Ut ROCK OUTCROP 0.02 1 D
Wt WAIKOHO 0.17 1 D 11
Wu ROCK OUTCROP 0.02 1 D
Hu UAIKOMO 0.17 1 D 11
w8 WAILUKU 0.17 5 B 11
Wve VATLURY 0.17 5 8 11
WuC WATLUKU 0.15 5 B 11
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Soil Properties Related to Erosion and Sedimentation
For the islands of
Kauai, Oahu, Maui, Molokai, and Lanai 1/

July 1993
Soil Soil Series or Erosion Factors Hydrologic Erosion
Symbol Miscellaneous Land Type K T Group Resistance Group
2/ (t/al/yr)
uxB WAINEE 0.10 S 8 1
wuxC VAINEE 0.10 S 8 1
WyB WAINEE 0.10 S 8 11
wWce WAINEE 0.10 s B 1t
WzA WAIPAHU 0.28 S c 11
vz8 VAIPARU 0.28 5 c 11
vzC VUAIPARU 0.28 5 c I
FAAE ALAKAL 0.05 5 D 1
rAMD AMALU 0.05 2 D I
rA0CO AMALU 0.05 2 D 1
TAOD OLOKUI 0.05 2 D I
rCl CINDER LAND 0.02 S A
rHoD HONOMANU 0.05 S A 1
rHR AMALU 0.05 2 D 1
rHR HONOMANU 0.05 5 A {
rHY HYDRANDEPTS 0.05 S B
FHY TROPAQUODS 0.05 2 D
rid LAVA FLOUS, AA 0.02 1 A
rRH RIVERWASH 0.05 4 A
rRK ROCK LAND 0.10 1 D
rrRO ROCK OUTCROP 0.02 1 )
rRR ROUGH BROKEN LAND 0.05 2 C
rRS ROUGH BROKEN AND STONY LAND 0.05 2 c
FRT ROUGH MOUNTAINOUS LAND 0.20 1 D
rRU RUBBLE LAND 0.02 1 A
rsL SANDY ALLUVIAL LAND 0.17 5 A
FSH STONY ALLUVIAL LAND 0.10 5 8
rSN STONY BLOWN-OUT LAND 0.15 2 B
rso STONY COLLUVIAL LAND 0.10 5 B
rsT STONY LAND 0.10 S ]
rsyY STONY STEEP LAND 6.10 5 B
rTO TROPAQUODS 0.05 2 D
fTP  DYSTRANDEPTS 6.10 3 8
rTP TROPOHUMULTS 0.10 4 c
rvs VERY STONY LAND (MAUI) 0.10 1 C
rvs VERY STONY LAND 0.10 2 c
VT2 VERY STONY LAND, ERODED 0.10 2 ¢
WAF VAIALEALE 0.05 3 ] 1

1/ Replaces Table 14 in Erosion and Sediment _Control Guide for Hawaii

(1981).

2/ A soil symbol that is repecated indicates the soil map unit has two
or more components. Sce the soil survey to obtain percentage of each
component, or make on-site determination.

52



Estimating Soil Loss 59

TABLE 16. Slope-effect (LS) values'

Percent Slope length (fect)
slope 25 50 75 100 150 200 300 400 500 600 800 1.000

0.5 0.065 0080 0.091 0099 0.112 0122 0.138 0.150 0.160 0.169 0.185  0.197
: .085 105 119 129 .146 .159 .180 196 210 222 242 258

1
2 .133 .163 185 201 227 .248 .280 305 326 344 376 402
3 .190 .233 264 .287 325 .354 400 .437 .466 .492 536 573
4 2230 303 357 .400 471 .528 .621 697 .762 .820 .920 1.01
5 268 379 464 536 .656 758 928  1.07 1.20 1.31 1.52 1.69
6 .336 476 .583 6713 .824 952 L17 1.35 1.50 1.65 1.90 2.13
8 496 .01 .859 992 1.21 1.40 1.72 1.98 2.22 2.43 2.81 3.14
10 .685 .968 1.19 1.37 1.68 . .94 2.37 2.74 3.06 3.36 3.87 4.33
12 .903 1.28 1.56 1.80 221 2.55 3.13 3.61 4.04 4.42 5. 5.71
14 1.15 1.62 1.99 2.30 2.81 3.25 3.98 4.59 5.13 5.62 6.49 7.26
16 1.42 2.01 2.46 2.84 3.48 4.01 4.92 5.68 6.35 6.95 8.03 8.98
18 1.72 2.43 2.97 3.43 4.21 4.86 5.95 6.87 7.68 8.41 9.71 10.9
20 2.04 2.88 3.53 4.08 5.00 5.717 7.07 8.16 9.12 100 11.5 12.9
25 2.95 4.17 s.10 5.89 1.22 8.33 10.2 11.8 13.2 14.4 16.7 18.6
30 3.98 5.62 6.89 195 9.74 11.2 13.8 15.9 17.8 19.5 225 - 252
40 6.33 8.95 11.0 12.7 15.5 17.9 219 25.3 28.3 310 —_ _—
50 8.91 12.6 15.4 17.8 21.8 252 30.9 - — — - -
60 11.6 16.4 20.0 23.1 28.4 — — —_ —_ —_ —_ —_—

1. Based on the formula:

LS=( 1 )m (430x=+30x+o.43)
72.6, 6.57415
where m = 0.5 if s = 5% or greater, 0.4 if s = 4%, and 0.3 if s = 3% or less: and x = sin 0.

Values shown for slopes of less than 3%, greater than 18%, or longer than 400 feet, represent extrapolations of the formula
beyond the range of rescarch data.

TABLE 17. C values for sugarcane*

24-month, irrigated 0.10
24-month, dryland 0.13
27-month, dryland 0.15
30-month, dryland 0.16
36-month, dryland 0.16

1. Where cane residue gdvers the soil evenly at a rate of 2,000

pounds per acre or more, reduce “‘C" value by 50 percent.
RerFerence: USDA-Soil Conservation Service, Technical Note,
Agronomy No. 7, “‘Estimating Crop Residuc on Sugarcane
Land," December 19?6.

TABLE 18. C values for diversified agricultural crops

Clean-tilled Green-manure crop or .

Type of Crop Operation weed cover utilized
Vine Crops 0.30 0.20
Leafy vegetables 0.36 0.25
Comn 0.40 0.30
Head vegetables 0.40 0.30
Root crops 045 Q.25
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60 Estimating Soil Loss

TABLE 19. C values for macadamia orchards

Semiball or
Treatment for Fullball canopy triangular canopy
mature orchards (100% canopy cover) (75% canopy cover)
No treatment 0.20 0.15
Remove every third row of
trees and establish grass
filter strips 0.09 0.07

Remove every second row of
trees and establish grass
filter strips 0.06 0.04

Ground covered with p:tung
(mesh size = 6-8 holes 1 er
square inch) 0.01 0.01

L. Select C values for other orchard crops from Table 20, *C values for permanent pasture
- and idle land.”

TABLE 20. C values for permanent pasture and idle land*

Vegetal canopy : Cover that contacts the surface

T Perccat ground cover
'ype and Percent -
height® cover® Type* 0 20 40 60 80 95-100
No appreciable G - 0.45 0.20 0.10 0.042 0.013 0.003
-canopy w 45 24 .15 090 043 011
Canopy of tall weeds 25 G .36 17 09 038 012 .003
or short brush (0.5 w .36 20 A3 082 .041 011
m fall ht.) 50 G 26 13 07 035 012 003
w 26 .16 1 075 039 011
15 G 17 .10 06 031 011 .003
w 17 A2 09 067 .038 011
Appreciable brush or 25 G 40 18 09 040 013 .003
bushes (2 m fall ht.) w 40 2 14 085 042 011
50 G 34 .16 .08 038 012 .003
w 34 19 13 .081 041 .011
75 G 28 14 08 036 .012 .003 -
W .28 17 a2 077 .040 011
Trees, but no 25 G A2 .19 10 041 013 2003
appreciable low w 42 23 .14 .087 042 011
brush (4 m fall ht.) 50 G 39 18 09 .040 013 2003
W .39 .21 .14 085 042 011
75 G .36 17 09 039 012 .003
w .36 20 .13 .083 041 .011
1. All values shown assume: (1) random distribution of mulch or vegetation, and (2) mulch of appreciable depth where it exists.
2. Average fall height of watcrdrops from canopy to soil surface: m = meters.
3. Portion of total-area surface that would be hidden from view by canopy in a vertical projection (a2 bird"s-cyc view).
4. G = cover at surface is grass, grasslike plants, decaying compacted duff, ot litter at least 2 inches decp.

W = cover at surface is mostly broadleaf herbaccous plants (as weeds with fitle lateral-root network near the surfacc) and/or
undecayed residues.
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Estimating Soil Loss

TABLE 21. Values for woodland

Percent Forest litter
Stand tree!' percent C
condition Canopy of area Undergrowth’ Factor

Well stocked 100-75  100-90 Managed* 0.001

Mismanaged* .003-.01 1
Medium stocked 70-40  85-75 Managed 0.002-0.004

Mismanaged 0.01-0.04
Poorly stocked 35-20  70-40 Managed 0.003-0.009

Mismanaged 0.02-0.09°

1. When tree canopy is less than 20 percent, the area will be considered as prassland for
estimating sotl loss.

2. Forest litter is assumed to be at least 2 inches deep over the percent ground surface area covered.

3. Undergrowth (usually found under canopy openings) is defined as shrubs, weeds, grasses, vines,
etc., on the surface area not protected by forest litter.

4. Managed: grazing and fires are controlled. Mismanaged: stands that are overgrazed or subjected
to repeated burning.

5. For mismanaged woodland with litter cover of less than 75 percent, C values should be derived
by taking 0.7 of the appropriate values. The factor of 0.7 reflects the higher organic-matter
content in woodland soils.

TABLE 22. C Values for ground cover

Kind of Ground Cover 0.01

GIASS SO, ...ttt 0.01

Seedlings (fully established stand):

Permanent grasses (rhizomatous or stoloniferous).......... 0.01
Field bromegrass..........cc.oovvvvinvecvcennnncnenciens e 0.03
Ryegrass (perennial)...........ccocoeveniiinniimnmineiieseenes 0.05
SMAll AN ..o et 0.05
Millet or SUAAngrass............oceeroreeeeecriereemsimmries s 0.05
Ryegrass (annual)..........co.ccoooiiiiiiiiii s 0.10
Mulches:
Bagasse (2 tonS/aCre).......coeiieceeercierecciieccneisnaeinenes 0.02
Hay (2 tons/acre).........ooovioveeecieeiciecieccreeecescvcnssessnaens 0.02
Small grain straw (2 tONS/aCTe)......c.c.cvvueerivrreeineeinnnnes 0.02
Woodchips (6 tonS/acre)...........cceveerenneeneceserrenesnrennnns 0.06
Wood cellulose fiber (I 3/4 tons/acre)...........occcoovccececan. 0.10
Bare sotl ... 1.00
TABLE 23. P value for erosion control practice (Agricultural)
Cross
Percent Up & down Contour Contour irrigation slope
slope slope farming planting furrows farming
2-7 1.00 0.50 0.25 0.75
7.1-12 1.00 0.60 0.30 0.80
12.1-18 1.00 0.80 1.00 0.90
18.1-24 1.00 0.90 1.00 0.95
Above 24 1.00 1.00 1.00 1.00

TABLE 24. P value for Erosion Control Measures (Non Agricultural)

P=0.6 Use of Sediment Basin installed at the beginning of grading (sized for 1" rainfall per acre)
P=038 Use of filter inlets and berms, sediment traps, chutes and flumes, containment dikes and any
other suitable practice.

55



























































































