REGEEHEB !ﬁﬁ ?L”’“’ ie HEARING

Al Johnson _ Eﬁhm\oﬂ' llﬂ FILE N POT 05-1

rotessional Hydrologist
4995 Center Way
BEugene, OR 97405

August 23, 2006
To: Hearings Cfficial
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This testimony is in regard to the proposed Dillard [eights FUD located in the
headwaiers of Amavon Creek. As a resident of Fugene and a professional Hydrologist, I
am concerned about the potential on-site and off-site adverse environmental impacts
associated with this proposal. 1 have over 15 years cxperience working as a Hydrologist
for the federal government. My professional responsibilities nclude assessing the
potenrial impacts of proposed projeets on stream flow, water quality, and slope stability.

T um particularly concerned about the incresse in peak stream flows that will result if this
project is approved as proposed. The Dillard Heights Storm Drain Study preparcd by
Olson & Mormis (Tuly |8, 2006) contains several inaccuracies thal result 12 an under .
estimation of pre- and post-development peak runoff. The proposed PUD docs not
adequately analyze the polential for inereased peak lNows lo exceed the capacity of the
existing downstream infrastructure. In addition, the mitigation measurcs proposcd to
reducc the adverse impacts associated with high peak flows are madequale und n the
long-term are likely Lo Tail resulling in 4 risk to public safety and damage to propeny both
an- and off-site. High runoff events have alveady resulied i significant damage 1o
walerways in the upper Amazon basin at the current level of development. The
development proposed by this PUD will increase the rate of degradation of stream
channels in the basin.

The proposed development will also contribute to further depradation of water quality in
Amazon Creek and its tributaries. Amazon Creck is already listed as “water quality
limited" vnder section 303(d) of the Federal Clean Water Act for thice difTerent
parameters. This proposed development has the potential to degrade water quatily further
and increase the risk that Amazon Creek would be listed lor addilional parameters in the
fture.

The proposed development also has the polential io coniribule to unstable slopes located
on the PUD site and steep down-slope areas. Even at the current leve! of development in
this headwater area, there are numerous indicators of unsiable slopes, The proposed cufs



and fills, tree removal and increases in peak flows have a high potential 1o increase
instabahity of the steep slopes of the area.

Olson & Morris Dillard Heights Storm Drain Study

The storm drain study comtains several lawed assumptions that result in an under
cstimation of the poieniial peak runoff from the PUD site. The information lor the
existing site condition incorrectly indicates a Hydrologic Soil Group (HSG) of B. A soil
in 115G B is composed of “Silt Loam or Loam” (USDA, TR-35, Appendix A, p. A-1).
Thesc soils arc described as “moderately well 1o well drained soils™ (Appendix A, p. A-
1}, Soill survey nformation for the PUD arca (attachunent 1} indicales that the soils are
classificd primarily as 1lazilair Silty Clay Toam. Soils with that classification are
included m Hydrologic Soil Group D (USDA, TR-55, Appendix A, p. A-17). A soil in
HSG D is composed of “Clay loam, siliy clay loam, sandy ¢lay, silty ¢lay, o clay™ and
are deseribed as “soils have high runoff potential. They have very low infiltration rates
when thoroughly wetted and consist chiefly of clay soils™ (USDA, TR-55, Appendix A,
p. A-1). The incorrect designation of the soils in the PUD are as HSCi B by Olson and &
Morris resulted in a runoft Curve Number [CN} too low to adequately predict the
polential peak runctf from the site.

Tables 1 and Z display correctad values hal accuralely portray the potential peak runoff
conditions dunimg a 1 0-year precipitation event. Table 1 shows caleulations made nsing
the T-55 methodology 10 estimale peak runoft pre-development. The peak flow value
caleulated using this method is nearly identical to the pre-developrnent value presented
by Olson & Morris (3.63 ofs and 3.65 respectively). However, when the correet HS(G
and associated curve number 1s used, the polential ranoff more than doubles to 7.59 cfs.
Sumilarly m the post development calculations submiited by Olson & Morris the incorrect
low runoff curve number coniributed substantially to and under estumation of peak flows.
Tuble 2 presents peak discharge values with runofl’ curve numbers that morc accurately
represeni the site conditions post development by “Subcalchment Arca” as deseribed by
Olson & Morris. Below is a companson of the peak discharge with the correct smls
classification compare o the values presented by Olson & Morris.

Suhcatchment Peak discharge qp (s} Peak discharge q, (ft'/s) as
{Sub-arca natne) | vsing correct HSG and CN_ | presented by Olson and Morris

1 1.00) .54

2 (.98 (.87

3 1.73 1.05

4 0.88 041

3 1.15 1.0

6 0.54 0.47

¥ 028 .24

B 2.87 1.36

As can be seen in the values presented above, the flawed soi1l properly assumptions
resulted in mcorrect estimates of pre- and post-development unoff. Because the post



development numbers nsed by Olson & Momns sigmficantly under estimate peak runolf
poteniial, the values used to size mitigation measurcs resulled in a flawed a design for
storm water detention, During a high runofl event the capacily of the proposed storm
watcr detention facilities would quickly be overwhelmed.

Even under the flow values preseated by (lson & Morms, the mitigation measures for
storm water detenlion would 1n the long-term prove to be inadequate and would also
require frequent maintenance. For example, the proposed mitigations submitted by Olson
ard Marris rely on detention of runoff behind check-dams n the ditch. Tn my
professional carecr | also have been involved with the design and installation of cheek-
dame. My experience has demensivated that in stceply stoped areas with a high erosion
potential (such as the Dillard Heights PTID area} these check dams would quickly fill
wilh sediment during a large storm and provide no water detention capacily. Atlached
Figures 3 and 4 show steep bare soil arcas on (he cutbank above ibe dilch on the down-
slope portion of the PTID (hat have a high potential for sediment delivery to the ditches
resulting in a high probabiliry that the check-dams would quackly fill with sediment.
After these check-dams have filled with sediment the correct slope determination for the
diichline would be the existing 6%. Under these conditions the velocity ol the runoff in
the ditch would approximate that expected in a grassed waterway. The velocity of the
dilch runoff would them mote likely be 3.25 feet/sccond ((Oregon Department of
Transpertation lydraudics Manual, Figure 2.3, p. 14, altached) not the average flow
velocity of 0.5 foel per second as staled in ihe report by Olson & Morris. This morc rapid
runofi would resull in more rapid delivery of water to downstream arcas increasing the
probability that the system capacity would be overwhelmed.

Although the report by Olson & Morris states that system downstream capacity (37.7 cfy
at MH 65304) is adequate for the expected runoff from ihe PUTY urea.  After the corrected
runoff values are considered, there is a significant possibility that the downstream
capacity will be excecd. The damage done by exceaeding the capacity of the downstream
infrastructure represents a significani nisk lo pubhic health and safety inchiding an
increased risk of slope fatlure and siormwater oc floed hazard in violation of

EC 9.832(06).



Table I. Calculations of peak discharge for {he exisiing condition {pre-development} using corrected Hydrologie Soil Group and associatad
curve number

Sub-area | Drainage area Time of 24-hr Runoff curve | Bunoff | AnQ Initial IL/P Unit peak Peak

name A, (Mif) concentration | rainfall | number G {in) abstraction discharge discharge
it} P{n) |CN I, (in} y, (cstriing qp {ft'is)

Existing

condition | 0.0171 0.5 4.3 74 1.85 0.0316 | 0.703 01635 | 113 3.63

with

incorrect

CN'

Existing .

condition | G.0171 0.5 43 &7 2.90 00496 10.29) 00674 | 133 T.39

corrected

CN?

' Calculations by Al Johnson using same CN as used by Olson & Morris in the Dillard Heights Storm Drain Study, July 18, 2006
? Calculations by Al Johnson using Hydrologic Soils Group by soil serics (USDA Urban Hyvdrelogy for Small Watersheds (TR-55), Appendix 1,
p. A-1 and A-17) and corrected curve number from TR-53 (Table 2-2¢).

Table 2. Calculations of peak discharge by sub-area post development using cortected Hydrologie Soil Group and associated curve number

(procedures and values according to TR-55) .

Sub-atca | Tainage area | Time of 24-hr Runoff cunve { Runofl | A, hitial LP Unit peak Peak
name A (i) concentration | rainfall | awanber Q ) abswaction discharge discharge

{hr} P {in) CN T, (in) g, lcamdin) g, (ft'is)

1 0.0019 0167 4.3 BT 3.10 (0.00359 | 0,290 0.070 | 170 1.00

2 0.0018 0.083 4.3 87 310 |0.0056 | 0.299 0.070 | 175 (.98

3 (.0030 0.1a7 4.3 a0 3.20 0.00% | 0,222 L0352 | 18D 1.73

4 GO 0,167 4.3 B 3.10 | 0.0050 [ 0.299 {70 | 175 (+BR

5 0.0020 {L.OR3 4.3 90 3.20 | 0.0064 | 0.222 {L052 | 18D 1.15

G | 0.00L0 {.083 4.3 R7 | 310 00031 [ (.209 0070 | 175 (154

7 (.0003 {.0B3 4.3 87" 300 0.0014 | 0,299 0.070 | 175 | 0.2%

_m 0.0053 0.167 | 4.3 | 87 3.10 00164 | 0,209 0070 | 175 | 2.87

Same CN as used by Olson & Morris in the Dillard lleights Storm Drain Study, July 18, 2006



Degradation of Stream Channels

Strearns can be considered a transport system that in addition 1o water alse moves masscs of
sediment from lugher o lower clevation. Stream Power, reduced to 1t’s sumplest terms, 15 a
product of discharge () and the slope ol the channcl and muliiplicd by a constant, the specific
weight of water. An increase in discharge resulls in & higher capacily of the stream (o teansport
sediment andl degrade channel beds and banks. "The Dillard Heights PUL area contnibutes runofy
to channels imimediately down stream within the East Fork of Amazon Creek. The amount of
existing development in this arca has already contributed o a degradation of siream charme]
conditions. Ploto 1 shows a deeply incised stream channel (gulley approximately 8 feet deep)
downstream of the Dillard 1eights PUD. This stream and others display indications of recent
downcutting and active erosion. Erosion of the bed and banks of these streams is currently adding
additional sediment and increasing lurbidity m downstream greas including the mainstem of
Amaron Creek. The Motrowaterways Study, a multi-year study bemng conducted hy the 11,5,
Army Corps of Engineers, Tane Counly, and the citics of Bugene and Springficld is focused on
determining the function and health of waterways m the grealer melropolilan area. Amavon Creek
hias been wlenlilied as a Prionity Planning corridor in this study. Key observations of a draft repont
on the Amazon Creek Planming Ares indicale that headwater streams in the Amazon Creck basin
are sufforing from cxtensive and severe erosion, scouring, and large scate bank failure
{Metrowalerways Dratt Report, February 1, 2006). The movement of sedument off site from these
stream channels has adverse effects on the entire length of Amazon Creek. Even at the current
level of development, channels downstream of the Dillard Heights PUD are exhibiting these
degraded conditions. Further upslope development will contribute to an increase in channed
degradation.




Water Quality

Amazon Creek is currently bisted as “water quality innted” under section 303(d) of the Federal
Clean Water Act Tor theee paramcicrs; Arsenic, Lead, and E. Coli. As noted i the Key
Observations for the Amaron Creek Priority Planning Area for the Metrowaterways Study
(Feburary 1. 2006}, “pollutants of concern™ aiso melude low dissolved oxygen, loxins,
ternperature and turbidity in Amazon Creek. Although the proposed PUD has the potential lo
adversely affect all of these parameters, the most notable adverse cffect would likely be from an
incrcase in crosion of stream channels including those immedialely downstream of the PUD site,
T addinen lo adverse ellecis on stream channels, sediments (particularly clay particles) have the
potential to adversely affect the entire length of Amazon Creek and Fem Ridge Reservoir due to
and inerease in turbidity.

Slope Stahility

Asg channcls downstream of the PUD area experience further hank erosion and downeutting, this
will sigmificantly increasc the risk of landslides. [t 1s possible that some of these slope fatlures
could be relatively large catasirophic events that endanger public safety down-slope. Even with
the current degree of development, evidence of slope failure potential is cvident. Attached Vigures
1 and 2 show some of the indicators visible on the surface of Thllard Road immediately adjacent to
the PUD arca. These indicators include road surface cracking indicating a failing suh-grade and
guard rail defornmalions as the supporiing posts fail. Both incremental seil crosion or catastrophic
slope fail have the potential to adversely affect waler qualily downstream on the PUD arca.

Comments on Staff Report

Roadside ditch runoff = the report indicates that the Public Works staff conceptually approves the
applicant s stormwaler drainage proposal. (p. [I1-27). For reason previousky stated L urge city staff
to re-evaluate that position. The proposed rip-rap and check-dams would ultimately (21 to prevent
further crosion, scouring, and turbidity due to nereased in flpw and wrbudily,

The staff report slales:

“we alzo observed numerous bent trees scaitered throughoui the enlire [orested arcas of the
project site. Bends in nearly all of the trees observed did not penerally seem to face any particular
direction nor significanily correlale with directions or magnitude of ground slepe or subsurtface
conditions that might cause slope movemneni. This substantiates our gencral expericnce regarding
bent trees — bent trees do nol necessanly have anything o do with slope movement.” {p. IT1-8),

In my professional opinion, the staff that made (hese observations did net adequately amalyze the
situation. ‘Trees bent in seemingly random direclions viten is an indication ol potenhzlly unstable
slopes particularly of deep scated land flows. The rational stated in the staff report that bent trees
scattered throughout the site were affected by sunlight in a densge canopy, disease, or other
physical is not consistent with my obscrvations of the site or other forested arcas exhibiting
indicators of unstahle slopes,

A Solintor

Al Johifson
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Chapter Z Estimatlng Runoff

Tertmical Keleane [
Lrbyan Lgedrodngs for Smeall Watershads

Table 2-2v  Buwall corve nundeers Toe ol ageicidteal fands ¥

—
Courve nmimibezes 1or
Cower cleseriptinn lerdrologic soil grovpe
Thydriogin

CroverLypa condilion A B i %]
HasTure, grassland, of range.—contneous RCU ity Gl & "y
forage For grazing, & Fair 49 33 T3 i
Gl 154 51 T4 i
Meadow—ontinnons grass, protected from — L hA T TH

grasing ancl generally moverd for hay.
Brusl—Drush-wesd-grass mictuee with brosh Poor 4% &7 7 83
the meagor element. Fair 35 ol 7 i
Connl ey 15 fiis T
Wonls—grass ommbination (orehard FPuur 67 T s 86
of Lrew farm ). & Faiz 43 151 T 82
Cannc i Fxi T il
Womlds, Tonr 45 G 7 &3
Fair iy H s T
Good 30 4 55 T0 7
Fartmsteads—buildings, tanes, driveways, — ] 74 B2 a6

and suronnding lots.

! fverage ranaff condition, and L, » 0.85.
2 Fuens <5 groaond cover or heavily geased with no modch.
FRir: Ito 75% Erognd cver and not heavily grassed.
Feand: = TH goound cover and Lighily o only secasionally graged.
G Moews <5 grovml eover.
Fairr Fn T8 prannd oover.
{rewzed =709 Lrownf eover.
1 Avtual carve nembor is less than 30, nse N = 30 far noneff compitations.

o O shown woere computed for areas with B0 woeods and G grass (nastura} eover. Other oombinations of conditinns may he computed

firamn the NS for woods and pasture.

F o Forr: ¥arest licter, small trees, and hrush are destoreed by heaeyr gramng or regular buening.
Fair: Woods are grazed but nok bumed, and snme forest Litler covers e sl
Gl Woods ane prolocled foom grasing, #nd liuer and broah adequarely cnver che vnil.

{2V TREE, Second Ed , June LYsH)



Appendix A

Boils are classified into hydrolopic soll groups (HSG's)
to indicale the rmondmann rate of nfiltration obtained for
bare soil aftet prolonged wetling. The H50's, which are
A1, Coand I are one element used in determining
el cueve Wumbers (sec chapter 21, For the conve-
nience of TH-5% users, exhibit A-1 lists the HSG classifi-
cation of Uniled Sabes soils.

The infilteation rate is the rate ar which waker cnters e
sodl al ther sodl sueface. It is controlled by surface condi-
tions. HAG also imedicates the iransmission rate—the rate
at which the water mones within Uhe soil. This vale is
eontrolled by the soil prafile. Approximate minwerie:d
ritnges Tor transmission rates shown in the HSG defini-
tions wore sl published by Musgrave {USDA 1965
The four gronps wre defined by SCS soil scientists as
follows:

Group Asoils have low mnofl potential and high indil-
twration rates oven when thoroughly wetted. They consist
chietly of decp, well 1o excessively drsdmed sand or
gravel and have a high rate of water trasmission
fgredter Uan 050 innr).

Group Buolls have moderate infiltration rates when
thoroughly welled and consist chietly of moderately
decp in deep, moderately well to well drained soils with
modersely Ane o moderately coarse texiuves, These
soils have aonoderate rate of water wansmission (0,15
(.30 in/hr}.

Group Csoils b low infiliation tiles when thor-
oughly wetted and consist eldelly of soils with a layer
that impedes downward movement. of water and soils
with moderately fine to fine texyture. These sails have
how male of watey transmdssion (0,060,153 i'hr).

Group Dsoils Meve: high runall poteniial. They have
veary low infiliTation rates when thotoughly weited and
consist chiefly of clay soils with a high swelling poten-
tial, seils with 2 permanent high wister Lable, soils with a
claypan o clay layer al oc near e surfaee, and shallow
soils over neatly wnpervious material, These soils have a
very low tate. o[ waler answdssion | HL05 .

In exhitil A-1, some of the Listed soils have am aelded
modifier; Tor example, “*Abrazo, gravelly." This refers to
a gravelly phasc of the Alrazo senes ihat iz found in
504 soil map Jegends,

[210-V)-TR-36, Secoud Bd,, Jute 1996

Hydrologic Soil Groups

Disturbed soil profiles

A5 aresult of wrbanization, e soil profile oy be con-
siderably altered and the listed group classification may
1y longer apply. In these circumstances, use the follow-
ing Lo rletermine 3G according o the texinre of (he
Rew surface soll, provided thal significant eompastion
haz not ceourred {Prakensick sand Rawls 19837

HEC Soif textures
A Sarud, loainy sand, or saoedy s
B bt boam or loam
G Sandy clay 1oam
D Clay lomn, silly olay lowm, sandy clay, silty

clay, o clay

Drainage and group I} soils

Bome soils in the st are in group T because of a high
water table that creates a drainage problem. Onee these
solls are effectvely drained, they arc placad in g differ-
ent group, For example, Ackernan soil is classified as
AT, This indicates that the drained Ackerman zoil is in
gronp A ancd the undraited soil is in group B

Al



Exhibit A: Hydrolugic Svil Groups [or the United States

HARFAFEK ...
HARIGILL ...
HARGRLAVL
HARJD ..
HARKEM.
HARL ...
HARLAKE ...
HARL FRTOM
HARM v
HARMILLEA .,
HABRMEY ...
HARFEHR
HARFPERGY
HARFETH ...
HARPOLE .
HARPOLE .
HARFG .
H&RPT ..
HalilinH
HaAEF
HAHAIMAN ...

HABIFARGE [N
HARRAIS ...
HARRISBURG .
HARFISON

HARRGLD ...
HARSLOW
HARSTINE
HeHT ...

H#FTEH ..
HadiT FOIFLY |,
HANTLAAIY .,
HAHTLES:E
ITAATMNIT ...
HARTOF ...
HARTSELLS |
IHAATSHORKN
ITARTWELL ..
HARTWICK
HARTZ ...
HARVESTER
HARVEY ....
HASKILL
HASLIE ..
HAEESEE
HASSELL ..
HAESLER..
HASSMAN .
HAEBTEE
HAT ...
HATEDIAD .
HATCH ...
HATCHERY .
HATCHET .
HATCHIE ..
HATERMLUS .
HATERTOCN
HATFIELD ....
HATHAWAY .
HATKNOLL
HATLIFF ...
HATKAKER .
HATRAMNCH .
HATSPRING
HATTON ...

CoEmoommotoDaoES@

FOODOOMEE

:.?’:::::::"::'-'

Dom:

HALLINGS
HALIZ
HAVA

HAUELDGK
HAVEN ..
HA'IJ'I:NENL'-_CK
HAVERDAD .
1IAYERHILL .
HAVERAMORM
HAWVEREID .
HAYCATLL ..
HAVILAND

iJ:lmr::cll:lr‘:l::lighﬂﬁzm&lahﬂnbhhbbhbﬁ#bhI:';:‘:u:".':I:"Ehibhhdﬁmﬁmmhummmnmmpﬂﬂﬂc

HAWICKE ...
HAWKLCYE
HAWRSNEET ..
HAWKISPRINGS ..
HAWKSTOMNE ..

HAYESTON
HAYESVILLE
HAYESVILLE, &
HAYFORD ...
HAWT AN .
HAYMAP
HAYMCH
HAYHRELRS |
HAYRACK .
HAYFIVEF
HAYSFUR .
HAYSTACHK ..
HAYSTORE .
HAYSLIM .,
HAY ] ...,
HAYWIRE .,
HAZCLAIR ...
HAZELCAMP

TICSODOMErC PO ONENEanIDTas »

HEADCUARTERS ..
HEAKE .
HEALDTON .
HEALING ...

HEAFD ..

HEATLY ...
HFEATIIN ..
HEBBRONWILLE
HFBFE ...
HEBO |
HECETA ...
HECHTRAR .
HECKLIN,,
HF K IS0MN
HECGKLY ..
HEINIE ...,
IEDETROM .
HENY¥ILLE
HECLAND
HEELY .......
MECSCA..
HEI-FIY,
HEFIIM ..
HEGGE ..
HEGL Al
HEIIFL
HEIGHTS
HEIL ...
HEINGAW .
HEINZ ...
HEISLER ..
HEISSRITE
HEITT ...
HEIZER ...
HELEMAND
HELI GATE .
HFL I BIAM
HELLWIG .
HELM.
HELME
HELMET
HELMICE |
HELYLCTIA
HELY ...
HEMAN ...
HEMGROSGS ..
HEMINGFORD ...
HEMFHILL ...
HEMPITEAD.

IR I T I T st
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HENTD ...
HENLAP -
HENDERSTM
HENDOM ...
HEMDRICK
HENDY ...
HFENEKIN _,
HEREKLE, r:umnmyﬂobuy
HEMKLE ..........

IHEMLEY
HEMLIME
HEMMEL.
HEMMEW A
HEMMENGE ..
HEMFMIETTA .
HEMHY .........
HFMITY SE GRE
ILMAYSLAKE |
I'CPPEIE ......
HERAKLE ..
HEREEL ....
BEREBERT .
HEREMAN
HERELE .
HEHGUILES
HEHIH:AME
HEIIL) ..,
HERJLUM
HERLOMG,
HLEMANTOWE
1ICEMERING .
HCAMIT ........
HERMEHALE ..
HERMAMLCEZ ..
HERMOOH
HERC ...
HERCLC ..
HERRICK .
HEREEY ...
HEREH ..

... B0

ompamo

CPEODO00RE

——

HESFEI
HESE .
HESSEL HE 4G
HESSING ...
HESSHLAN .
HETLAND ....
HETTINGER
HELIGSE] -......
VICUWYELTOMN
HEWEILD .,
FIFWITT ...
HEWILY ..
HEXT ...
HE¥DET ...
HEVDLAUFF
HEYTOU ...
HEYT (Y Story, Dol
HIAHG ...
HIATHA
HIBAA ...
HIBEAHLY .
HIBEIMG ...
HIBLER ...
HIBRITERM.
HIBSAW .
HICKEY ...
HICKEWAN ..
HICKS ..
HICKSVILLE
HIGORIA .
HIGOTA .,
HILmT%8
IHDEAWAY
HIDEWODD
HITaYALLE .,
HIGEING | ...
HIGI31NS'I.I'ILLE
HIGH GAP ..
HIGHBANK |
HIGHCAMI
HIGHCREEX ..
HIGHHCARM
HIGHL AND
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(ZIG-¥T-TR-0D, Second Ed, June E356)

HIGHLAND _....
HISHPCINT .
HIGHEPLLMNT
HIGHTOWER . ..
HIGHLUF ...
HIGHWALLEY
ILITTTMAMLY,

HILDAETH ...
HILEA. ...
HILES .

HIL GEGHANE
HILINE ...
HILKEM ...

I
—
o]
m
m
i)
m
]
T
—
CogompomoaDoDoOa@ 0

HILLCREEK
HILLEMAMK
HILLIARD ..
HILLIARD, ru'lndsuratplly Wcll
[rawned .. ;
IIILI.SIJ.’I.LI'_.
HILLTIS .
HILLTO ...
HILLTOFPFE
HILLVIEW ...
HILLWCDD .
HILMAR
HILD ...
HILTABIDEL
HIMDES ...
HEMORAAM .
HINE SI5LF3
HiMGHAM
HIMKEN ...
HIM¥LE
Hibhdan ...
HINSOALE ..
HIMTERALAMD -
HINTEM v
HIRAMSEURG
HIREGHDALE
HIGCGA ...
HISNM, ., ..
HIFTOEOLS
HITCE COCK
HITILD ...
HITT ......
HIWOCD .
HOADLY .
HOBAM |
HJEBE .
HOJEBY .
HJEE ..
HOEIT ...
HOBCHNY ..
HOBEOM ...
HOHBEUCKEM
HHZAA ..
HDEKINSDN
HOCKINED, Modarataly Wet
HOCKLEY o
1I0CKLE, Grddad
IIODERD .
120 ENF"‘fL
HOOGSOM .
[QEHME ..
IIDFFMAN

| lDFFMANVILLE
HIIFSETAD .
HOGADE HD -
HCGAM ...
HOGOHEER .
HOGLNSLEOR
HOGHEAVEH ...
HOGMALAT .-
HOSHAMNGH .
HOGHIS e
HOGAIE, Extr\BmEI'g.l Cuhnly .
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After a maximum of 300 feet, sheet flow usually betomes shallow concentrated
fiew, Tha average veltccity for this flow can be determined frem Figure 2.3, in
which average velocity is a function of walercourse sTope and type of chamnel.

This figure was taken from the 1972 5011 Conservation Service Handbopok.
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03(d) list 2002 — Amazon Creek

303(d)
st

{.ead Year Around 2002

i
i
'Ti

UF’PEH .
WILLAMETTE 226 May 31 - List '

There are 4 recards in the table.

Water Quality Limited Streams Databage
Details for Waterbody Segment Record 1D 8857

The table below provides details for Record 1D 8897,

Waterbody Name i
$u1:-__l3asln Name

.Suppnrting Data ' FIM 13, E 9;’9 samples.:: cr:térlt;ri Df 0. E!CI'E’.E ug’L RM 20 5 ‘l?!‘l? sampl.e'a >
_ crltermn of n 0022 ugiL. City of Eugene Public wnrks data.

i wana

Bene’{

R



Water Quality Limlted Streams Database
Details for Waterbody Segment Record ID 8306

The table below provides details for Record 1D BI06.

Waterbody Name:
Eub Elasm Name

$26 organisiis per:00MmI, o single'sampid % 406

Ié';a-:;dn ) _';'_.'th_pber 1-May 31 e
Listing Statiis i 303(d) List iR GG : :
Supporting Data Site at 28th Avenue BM 20.5: 9718 samples = 406, City cf Eugane

publlc wnrks data

Larome
Beneflcial Uses



Water Quality Limited Streams Database
Details for Waterbody Segment Record ID 891

The tahle below provides details for Record 1D 8901,

Watsrhudy Mame::: P.maznn Creek

Sub Elasln Name UPPEH WILLAMETTE

Water Quality Limited Streams Database
Detalls for Waterbody Segment Record 1D 8905

The tahle below provides details for Record 1D 8905.

:Waterhudy Hame
Suh Basin Name _
E{‘&_.m:,- uml‘l ?-D‘gﬂﬂna *Q‘l"“u}:‘ ‘,. H x-\. w Tk
j?326514422?9

ok

H .ﬁ..’\..ﬁ_\m\_
REEE R PEE

Criterla i 1126 organisms per-100mi; 10 Sihgie sampie > 406
Season June 1- September 30

Liting Siéfis ey

Supporting Data Site at 29th Avenue RM 20.5: 410 samples > 406. City of Eugene
pubhc works data

et

Sample Matrlx

e e
FE e

.uwater ‘contact racraatmn



