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M WESTECH ENGINEERING, INC.
CONSULTING ENGINEERS & PLANNERS
November 20, 2001

Mr. Jack Arendt
DEQ-Western Region

750 Front Street NE, Suite 120
Salem, OR 97301

RE:  Philomath WWTP — South Lagoon Biosolids Survey
J.0. 960.3110.0 ‘

Dear Jack:

This letter and the attached supporting drawing are submitted on behalf of the City of Philomath
and arc intended to fulfill the requirements of Condition 1-C of Schedule B in the City’s NPDES
permit. This condition requires the City to perform a biosolids survey in the south lagoon (Cell

#1). The remainder of this letter is divided into the following sections:

= Survey Methods.
*  Survey Results and Discussion

Short discussions on these items follow.

Survey Methods.

Westech Engineering personnel performed a biosolids survey of the south lagoon on November
9,2001. The survey was completed using a two-man crew in the boat and a surveyor on shore
equipped with a total station. The sludge depth was measured at approximately 60 locations in
the south lagoon. The highest concentration of survey points was taken in the immediate arca
around the inlet pipe coming from the Parshall flume. The remaining measurements were taken
at representative locations around the lagoon to demonstrate the amount of studge present in the
lagoon. Personnel in the boat measured the depth from the water surface to both the top of the
sludge blanket and floor of the lagoon at each location. The surveyor with the total station
located on the shore of the lagoon determined the horizontal location of each sludge
measurement point. Weather conditions during the survey period were dry with wind less than 5
mph. ' '

Survey Results and Discussion,

The results of the sludge survey are as shown on the attached drawing. This drawing shows that
there is a cone of sludge around the inlet pipe itself, but that the sludge depth decreases rapidly
as the distance from the inlet pipe increases. This cone shaped sludge accumulation is typical of
stabilization lagoons where the inlet pipe enters the lagoon in a vertical position. Review of the

CAData\Philomath\Sewer\Lagoon Biosolids Svy\DEQ-Biosolids Svy Rpt Lir.doc
3841 Fairview Industrial Dr. S.E., Suite 100, Salem, Oregon 97302
Phone: {503) 585-2474 Fax: (503 585-3986



" November 20, 2001
Mr. Jack Arendt
DEQ-Western Region
Page 2

drawing shows that the accumulated depth of the sludge beyond about 75 feet from the inlet
piping to be generally less than 0.5 feet in depth. The total volume of accumulated sludge in the
lagoon is relatively small. Based upon our experience with other similar lagoon systems, we do
not anticipate that the City will need to remove biosolids from the lagoons for at least 5-10 years.

~ The WWTP including the two stabilization lagoons was constructed in 1986, This is the first
biosolids survey completed at the facility, The survey shows a relatively small accumulation of
sludge around the inlet pipe which is typical. There is, however, very little accumulated sludge
outside of the immediate area of the inlet pipe. Based upon the survey results and considering
the survey represents 15 years of accumulated biosolids, there is little reason for the City to
undertake an annual biosolids survey. Please consider this letter to be the City’s formal request
to change the frequency of the biosolids survey requirement from an annual occurrence to once
cach five (5) years as provided by Note 2 for Schedule B of the City’s NPDES permit. The City

-requests that the Department provide a written response to this request within forty-five (45)
days.

We hope this information is useful and that the Department now has sufficient information
available to change the required frequency for the biosolids survey to five (5) years. Should you
have questions regarding this letter, please do not hesitate to confact us at (503) 585-2474.

Sincerely,

WESTECH ENGINEERING, INC.

ily
enc.
ce: Mr., Beau Vencill, City of Philomath w/enc.
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O Department of Environmental Quality
] regon : ' : Western Region - Salem Office

750 Front 5t. NE, Ste. 120

Salem, OR 97301-1039

(503) 378-8240

(503) 378-3684 TTY

John A. Kitzkaber, M.D., Governor

December 3, 2001

Mr. Beau Venciil

City of Philomath

PO Box 400
Philomath, OR 97370

RE: WQ-City of Philomath STP
File No. 103468
Benton County :
MAO WQ/M-WR-00-144 Condition 8A(2)
Approval — South Lagoon Biosolids Survey

Dear Mr, Vencill;

The Oregon Department of Environmental Quality (Department) has completed its review of
the above referenced analysis as required per NPDES Permit 162060, Schedule B, Condition
1,c, Note 2. The study was received at the Salem office on November 21, 2001, and was
submitted by Westech Engineering, Inc. Consulting Engineers. The following is a brief
description of the report: :

. Survey methods
e Survey Results and Discussion

Based on the results of the study, the Department concurs with the report conclusions. In
accordance with Schedule B, Condition 1,c, Note 2, subsequent sludge measurements will be
done on S-year intervals. unless observations or other indications warrant more frequent
measureifients or refuoval of bidsolids. - Please don’t hesitate to contact me if you have any
questions or need further assistance at (503) 378-8240, extension 240.

Sincerely,

X |
Jack Arendt, R.G.

Seﬁl\ior Hydrogeologist ' WESTECH
Wesgtern Region-Salem Office | DEC 04 2001

JJA:clp - ' RECE!VE‘Q

x:\jarendt\Sludge depth-app.doc

cce John Yarnall, P.E.
Westech Engineering, Inc,
3841 Fairview Industrial Drive S.E., Suite 100 .
Salem Oregon 97302 DEQ/WVR-101 8-97 &



WESTECH ENGINEERING, INC.
CONSULTING ENGINEERS & PLANNERS

September 4, 2002

Mr. Beau Vencill

Public Works Superintendent
PO Box 400

Philomath, OR 97370

RE: Philomath - WWTP Lagoon Leakage Test Results
J.0. 960.3010.0

Dear Beau:

This letter report and attached supporting information summarizes the results of the recent
leakage test for the north and south lagoons at the WWTP. The remainder of this letter report is
divided into the following sections.

Background Information.
Procedure/Methods.

Test Results.
Recommendations.

Short discussions on these items follow.

Background Information.

The City owns, operates and maintains the wastewater treatment plant (WWTP) located south of
town. The WWTP consists of a headworks, two stabilization lagoons each about 20 acres in
size, and disinfection facilities. The WWTP was constructed in the summer of 1986 and
operates largely as originally constructed. To the best of our knowledge, lagoon leakage tests
have never been conducted with the exception of initial tests performed as part of the initial
construction work.

The best lagoon leakage test results are obtained when the number of variables is keptfo a
minimum. Under ideal conditions, each lagoon cell is tested independently with no effluent
either added or removed from the cell during the test. This was the approach used in Philomath.
Each lagoon was tested independently by diverting all plant flows to the lagoon not being tested.
No discharge from the plant occurred during the test.

C:\Data\Philomath\Lagoon leakage\City-Lagoon Leakage Test Rpt Ltr.doc 3841 Falrview Industrial Dr. S.E., Suite 100, Salem, Oregon §7302

Phone: {503) 5852474 Fax: (503) 585-3986



September 4, 2002
Mr. Beau Vencill
City of Philomath
Page 2

Procedures/Methods.

The leakage tests were conducted with Westech and City personnel on the lagoons starting
August 14" and concluding September 3™. As stated above, no influent was sent to the subject
lagoon during the test. No treated wastewater was removed from the lagoons during the test.

Equipment used for the test is as summarized below.

*  Rain gauge Nova Lynx Model 260-2531 rain gauge.
s Class A Evaporation Pan Nova Lynx Model 255-200 '
= Evaporation Pan Stilling Well Nova Lynx Model 255-205

» Evaporation Pan Hook Gauge Nova Lynx Model 255-214

*» Lagoon Stilling Wells 10-inch PVC w/ internal steel rulers

Westech and City personnel set up the equipment. City WWTP operators took daily readings
‘each day at approximately the same time. Westech personnel at the conclusion of the test period
performed calculations and analysis. The water level in each of the lagoons was measured on a
daily basis by reading the internally mounted steel rulers within the 10-inch PVC stilling wells
mounted in the lagoons. The stilling wells in the lagoons are required to allow an accurate
reading of the water surface elevation due to the presence of wind waves.

Precipitation during the test period for the north lagoon totaled 0.03 inches. There was no
precipitation recorded during the test for the south lagoon. Because there was very little
precipitation prior to and during the test, the dike soil and riprap was dry. For this reason, it was
assumed that precipitation falling on the dike slope or roadway was adsorbed by soil and did not
flow into the lagoons.

Evaporation was measured using a Class A evaporation pan on a wooden platform. A pan
coefficient of 0.70 was used to determine the evaporation from the lagoons. A pan coefficient of
0.70 is at the lower end of the range for converting pan evaporation to lagoon evaporation. It
was selected because of the relatively large size of the lagoons and because it results in the
lowest evaporation rate (and thereby the highest seepage rate),

The average depth of the water in the lagoons during the test was approximately 4.5 feet. This is
slightly lower than the average annual water level in the lagoons but is considered to be
representative for testing purposes.



September 4, 2002
Mr. Beau Vencill
City of Philomath
Page 3

Test Results.

Table 1 shows the test data and calculated seepage rate for the North Lagoon. Review of the
data shows that precipitation was recorded on only one day. Table 2 shows the test data and
calculated seepage for the South Lagoon. The calculated average daily seepage rates from the
north lagoon and the south lagoon are 0.049 inches and 0.011 inches respectively. This seepage
rate is well below the Department of Environmental Quality’s (DEQ) benchmark of 1/8” per day
(0.125”/day) for sewage lagoons.

Recommendations,

Based upon the test results, the lagoons have a measured seepage rate well below the DEQ’s
benchmark of 0,125 inches per day. The testing to date verifies the adequacy of the existing
natural lagoon liner, and no further leakage testing of the existing lagoons is warranted, The
information obtained during the testing will be incorporated in the Facilities Plan.

Should yon have any questions or need additional information regarding this matter, please
contact us at (503) 585-2474.

Sincerely,

WESTECH ENGINEE@G, INC.

D2
onﬁl L. Ya@E

ily
CI1C.
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M WESTECH ENGINEERING, INC.
CONSULTING ENGINEERS & PLANNERS
August 30, 2001

HAND DELIVERED

Mr. Jack Arendt
DEQ-Western Region

750 Front Street NE, Suite 120
Salem, OR 97301

RE:  Philomath WWTP Outfall
7.0. 960.310.0

Dear Jack:

This letter report and attached supporting information is submitted on behalf of the City of
Philomath and is intended to fulfill the requirements of Condition 8A(2) of the City’s Mutual
Agreement Order (MAO WQ/M-WR-00-144) with the Department. The remainder of this letter
report is divided into the following sections:

Background Information.

Field Work.

Model Conditions.

Model Results and Analysis.
Selected Alternative and Schedule.

Short discussions on these items follow.

Backeround Information.

Discharge of treated effluent from the City’s wastewater treatment plant (WWTP) is governed by
the City’s NPDES permit #102060 which has an expiration date of November 30, 2005. The
operation of the WWTP is also governed in part by the MAO between the City and the
Department. Condition 8A(2) of the MAQ states that “by no later than September 1, 2001, the
Permitiee shall have performed the modeling and analysis for making improvements to the
wastewater treatment facilities to comply with the final chlorine effluent limitation included in
the Permit”. The final effluent chlorine residual limits included in Schedule A of the Permit are
0.08 mg/l and 0.03 mg/l for a maximum daily and monthly average respectively. The Permit
does contain language that these limits may be modified based upon work performed under the
MAO requirements. The field work, modeling, discussion and analysis performed by the City -
and as described herein address how the chlorine standards will be met.

CAData\Philomath\Sewer\Outfall Study\DEQ-Outfall Rpt & Recs..doc
3841 Fairview Industrial Dr. S.E., Suite 100, Salem, Oregon 97302

Phone; (503) 5852474 Fax: (503) 585-3986



August 30, 2001

Mr. Jack Arendt
DEQ-Western Region
Page 2

The WWTP was designed and continues to operate as a summer holding winter discharge
facility. Discharge of treated effluent to the Marys River is permitted November 1% through
April 30™ of each winter. No discharge to surface waters is permitted during the summer
months. The WWTP includes two stabilization lagoons with a total water surface area of about
38 acres. The lagoons provide both treatment and storage of wastewater. Treated effluent is
discharged to the Marys River through a 16-inch diameter ductile iron pipe with a single
discharge port. '

Like smaller unregulated rivers in the Willamette Valley, stream flow in the Marys River is very
rainfall dependent. Stream flow is typically lowest during the early fall prior to the return of the
winter rains. From a stream water quality standpoint, the worst case scenario occurs when the
flow in the Marys River is low and the discharge rate from the WWTP is high. This case is most
likely to occur during the month of November during a “dry” fall with below normal
precipitation. The City performed stream flow measurements in early 1999 when the river was
flowing about 780 cubic feet per second (¢fs). Computer modeling using the CORMIX model
was done at an assumed river flow of 450 cfs. This analysis showed the existing outfall with a
discharge rate of 2.75 millions of gallons per day (mgd) and a chlorine residual of 0.5 mg/1 did
not satisfy the EPA limits for both acute and chronic toxicity (0.019 mg/l and 0.011 mg/1
respectively). The analysis recommended additional field and modeling work be done at lower
stream flow rates to determine if a multi-port diffuser together with a reduction in the chlorine
residual could meet water quality standards under the low stream flow/high discharge rate
scenario. The DEQ used this analysis together with their own modeling efforts as the basis for
the MAO.

Data Collection and Field Work..

City and Westech personnel collected data used for computer modeling. Data sources utilized
included the City’s Discharge Monitoring Reports for the WWTP and Marys River pH and
temperature as measured at the City’s Water Treatment Plant intake (about 1 mile upstream of
the WWTP outfall). Stream flow measurements, cross sections and velocity profiles were
performed on March 20™ and 28™ of this year when the flows were estimated to be 330 and 450
cfs respectively. The cross sections, velocity profiles and photos are attached at the end of this
letter report.

Model Conditions,

The computer model CORMIX was used to analyze the difution achieved within the mixing
zone. Cornell University developed CORMIX for the U.S. Environmental Protection Agency
(EPA). CORMIX is an expert system that examines the hydrodynamic mixing of submerged
discharges. :



. August 30, 2001

Mr. Jack Arendt
DEQ-Western Region
Page 3

The CORMIX model uses several hydraulic parameters in calculating the effluent plume and
corresponding dilution that result from a discharge to a receiving stream. The input parameters
required include the following:

= Regulatory requirements including the standards for toxic substances and the regulatory
mixing zone (RMZ).

= Receiving stream data including stream flow, temperature, and channel characteristics and
effluent data including flow, temperature, and expected concenirations for pollutants of
interest.

» Discharge design including port location, orientation, and size.

Regulatory Requirements

Regulatory requirements include standards for toxic substances like chlorine and ammonia, as
well as the permitted RMZ,

Standards for Toxic Substances

The two toxic substances of concern for this mixing zone analysis are chlorine and ammonia.
Standards for chlorine toxicity are included in the Oregon Administrative Rules Chapter 340
(OAR 340) Division 41. Standards for ammonia toxicity are regulated by the EPA and defined in
the “Quality Criteria for Water 1986”. Table 1 summarizes the standards for these substances.
Concentration standards are shown in milligrams per liter (mg/l).

The EPA regulates the concentration of ammonia in receiving streams because of the toxicity of -
ammonia to fish. The EPA limits for ammonia concenirations are defined as acute foxicity, or
one-hour average concentrations, and chronic toxicity, or four-day average concentrations. These
limits depend on the temperature and pH of the receiving stream and whether or not salmonids
are present in the stream. As stream temperature increases and as stream pH increases, ammonia
concentration limits become more stringent. The worst-case condition for these parameters is
believed to exist in early November. Table 1 shows the assumptions made with respect to the
river for the development of the ammonia standards to be used in this analysis. These
assumptions are based on City collected data and STORET data on the Mary’s River provided b

DEQ. :
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TABLE 1
TOXIC SUBSTANCE STANDARDS
Substance Stream Stream Salmonids Standards (mg/1)
Temperature pH Present Acute Chronic

Chlorine - - - 0.019 0.011

Ammonia 12 degrees C 7.5 YES 14.9 2.2
Mixing Zone

The RMZ for the City of Philomath discharge defines the zone within which chronic standards
must be met. The RMZ is described in the current NPDES permit as the portion of the Mary’s
River not-to exceed 100 feet downstream to 10 feet upstream and a width of 20 feet from the
point of discharge. The zone of initial dilution (ZID) is often defined as 10 percent of the RMZ,
or 10 feet downstream -of the point of discharge based on the Philomath RMZ. The ZID
represents the zone within which acute standards must be met.

River and Effiuent Data

The river and effluent data used for the mixing zone analysis and the basis for this data are
shown in Table 2 and in attached Spreadsheets 1-6. Flows are shown in cfs and mgd and
velocities are shown in feet per second (fps).

It must be noted that mixing zone analyses typically consider the 7 -day duration, 10-year
frequency low flow (7Q10 low flow) stream flow for the worst-case design conditions; For this
analysis, however, the 7Q10 low flow was not used because the 7Q10 low flow occurs in August
when no discharge is allowed. The lowest stream flow conditions during the discharge period
are most likely to occur during November and prior to the return of normal winter precipitation.
Under these conditions, the 7Q10 is estimated to be slightly less than 20 cfs. This condition,
however, is also not representative because it is DEQ’s policy to request that WWTPs not
discharge until the rains return and stream flow increases. The DEQ has done this at least once
within the past 10 years, and the City complied with the request. It is important to note that the
WWTP can continue to store effluent without discharging in such conditions because sanitary
flows remain essentially constant, I/I flows are at their minimum and there is very little
precipitation on the lagoons themselves. For the above reasons, the mixing zone analysis was

based on conditions at or below average November flows (330 and 450 cfs), as indicated in
Table 2,
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TABLE2
MARY’S RIVER AND WWTP EFFLUENT DATA
Parameter Analysis  Analysis  Basis for Analysis Data
Data Data
(3/28/01)  (3/20/01)
Mary’s River Flow 450 cfs 330 cfs 450 cfs is the mean flow for the month of .
November. (1)
Mary’s River Water Level 235.6° 234.2° Approximation based on river flow. (2)
Mary’s River Water Depth 5.3 feet 4.6 feet Approximation based on river flow and water
level. (3) ’
Mary’s River Width 57 feet 54 feet Approximation based on river flow and water
’ level: (3)
Mary’s River Velocity 1.5 fps 1.3 fps Rased on river flow, water level, water depth,
and width. (4). 7
Mary’s River Temperature i2 12 Difference between the river and effluent
degrees degrees temperatures was assumed at 2 deg C (sce.
C C effluent temperature below),
WWTP Effluent Flow 275mgd 2.75mgd Capacity of the chiorine contact facility at the
. WWTP assuming 30 minutes contact time.
WWTP Effluent Temperature 14 14 Maximum assumed effluent temperature
degrees degrees during November. (5)
C C
“WWTP Effluent Chlorine 1.2 mg/l 12mg/l  Maximum effluent chlorine residual. The
Residual average chlorine residual is £0.40 mg/l. (5)
WWTP Effluent Amumonia 20 mgfl 20 mg/l Maximum ammonia concentration out of the
Concentration lagoons. Average ammonia concentration is
+10.4 mg/l
1) FromU.S. Geological Survey (UUSGS) Statistical Summaries of Stream flow Data in Oregon from
1941-1982 for the Mary’s River near Philomath, OR, at River Mile 9.4, approximately one mile
downstream of the Philomath outfall discharge point.
2) From field elevation measurements taken in March 2001 on the dates the stream flow measurements
were taken.
3) From profile conducted for this analysis in March 2001. See the attached stream cross section and
velacity profile information,
4) From CORMIX output.
5) From the 1999-2002 and 2000-2001 discharge season WWTP daily monitoring reports (DMRs).
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Model Results and Analysis.

Model Results

CORMIX model results for the existing outfall configuration at both 330 and 450 cfs with
varying chlorine residual and effluent ammonia concentrations are shown on Spreadsheets 1 and
2. These spreadsheets assume that the discharge rate from the WWTP is 2.75 mgd. Review of
Spreadsheets 1 and 2 shows that ammonia limits are satisfied, but that chlorine limits for both
acute and chronic toxicity are not met unless the chlorine residual is 0.05 mg/l. It is not feasible
to achieve this chlorine residual and meet the E. coli limits unless the effluent is dechiorinated
prior to discharge fo the Marys River. In summary, discharge through the existing outfall
configuration is not feasible under lower stream flow conditions unless the effluent is
dechlorinated prior to discharge. -

The use of a multi-port diffuser is a common method to enhance mixing. Spreadsheets 3 and 4
show the CORMIX model results under differing conditions assuming a discharge rate of 2.75
mgd and a stream flow of 330 cfs. Spreadsheet 3 assumes a 3-port diffuser while Spreadsheet 4
assumes that a 4-port diffuser will be used. Spreadsheet 5 is also based upon a stream flow of
330 cfs and a 3-port diffuser, but it assumes that the discharge rate from the WWTP is 1.0 mgd.
The model resulis with differing ammonia concentrations and chlorine residuals are illustrated on
Spreadsheets 3, 4 and 5. Review of the spreadsheets shows that ammonia does not present a
problem under all conditions including effluent concentrations up to 20 mg/l. A review of the
chlorine values, however, shows that acute chlorine foxicity remains a problem within the ZID
for all chlorine residuals of 0.2 mg/! or greater including Spreadsheet 5 where the discharge rate
was reduced to 1.0 mgd. The chlorine limits are met in all cases if the chlorine residual is 0.05
mg/l. The spreadsheets illusirate that the chlorine limits can not be realistically met using a
mulfi-port diffuser under an assumed sfream flow rate of 330 cfs unless the effluent is
dechlorinated prior to discharge.

Spreadsheet 6 shows the CORMIX model results with a stream flow of 450 cfs and a 3-port
diffuser. This spreadsheet assumes a discharge rate of 2.75 mgd from the WWTP. Review of
the spreadsheet again shows that the animonia limits are met, but that chlorine tfoxicity within the
ZID remains a problem at chlorine residuals of 0.2 mg/l or greater.

Discussion

The CORMIX model results demonstrate that the existing outfall will satisfy ammonia limits
under low siream flow conditions (330 cfs), but that chlorine limits will not be met. The model
results also show that the installation of a multi-port diffuser alone will not result in satisfactory
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chlorine limits within the ZID under low stream flow conditions. If the treated effluent is
dechlorinated prior to discharge such that the remaining chlorine residual is 0.05 mg/l or less,
both chlorine and ammonia limits are met including with the existing single port outfall
configuration. :

The City desires to continue to discharge treated wastewater to the Marys River during the
winter discharge season. Two potential alternatives exist fo satisfy the chlorine toxicity
requirements and fulfill the requirements as outlined in the MAO. The first alternative is to
dechlorinate the effluent prior to discharge to the river. This technology is well established,
would allow the existing outfall configuration to remain in its present configuration and would
satisfy the chlorine toxicity requirements. Because of the relatively uniform discharge rate from
the lagoons within a 24-hour peried, the dechlorination system could be relatively simple. Under
the dechlorination alternative, it is expected that discharge of treated wastewater could continue
with little change from present operations. The second alternative would be operationally more
complex and require close coordination with the Department to establish operating parameters.
Tt would involve the instatlation of a multi-port diffuser with small diameter ports fo enhance jet
velocity into the river and only discharging under high stream flow conditions. The effluent
chlorine residual would have to be closely managed to lower values than the City presently
employs. Additionally, discharge from the WWTP under very high stream flow conditions
would likely be restricted because of the reduced difference in water surface clevations between
the water in the chorine contact chamber and the river. The reduced difference in water surface
elevations would leave little available head to “force” effluent through the jets of the diffuser.
Installation of the multi-port diffuser into the river would require an extensive and lengthy
permitting process with local, state and federal agencies.

Selected Alternative and Schedlule.

The City reviewed and discussed the two alternatives outlined-above and decided to proceed with
the dechlorination alternative, It is the City’s intent to dechlorinate treated wastewater prior to
discharge to the Marys River as the means to satisfy chlorine toxicity requircments. The existing
single port outfall into the stream will remain in its present configuration. No work will be
performed within the stream and as such no special permitting from the regulatory agencies for
in-stream work is anticipated.

The City proposes to implement the dechlorination improvements within the schedule outlined in
the MAO and as shown below in Table 3.
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Page 8
TABLE 3

PROPOSED IMPLEMENTATION SCHEDULE
Milestone MAQ Latest Completion Date
DEQ Acceptance of this Letter Report September 30, 2001
Draft Engineering Plans & Specs. to DEQ January 30, 2002
Final Engineering Plans & Specs. to DEQ April 30, 2002
Construction Improvements Complefe September 30, 2003
All Work Complete. WWTP in Compliance w1th November 30, 2003

‘| NPDES Permit.

We hope this information is useful and demonstrates the City’s commitment to improve its
WWTP and protect water quality.. Should you have questions regarding this letter report, please
do not hesitate to contact us at (503) 585-2474.

Sincerely,

WESTECH ENGINEERING, INC.

ily
enc.
cc: Mr. Beau Vencill, City of Philomath w/enc.




T007/87/8 93 WHId 81O CE4ISTXY ST SHNSSIX DA QD oTIeuafiy

— _ _ _ ! _ _ v _ |

-Bwin|d aU} UIL)M JUSWISINSESL UOIEAIBSUOD }S0L 8y} S| pue awnjd e} j0 eWialued 8y) BUoje uoin)ip SSIEINOIED XINHOD «

ON ON ON bW L 1o Jusuiaiinbay ZNY S198N
ON ON ON /B 610° m_ $iuswalinbay Q17 sPsi
LEQQ GL00 8000 Z00°0 9’0 70 0 ¥'Ze ¥ 002
{QlLo Z¥0°0 L1070 $00°0 Ll 0L L0 61l ZWd 3001
¢GL 0 €900 G200 8000 6§ gl oL 6. B 0§
PiY0 | ¢LLO 630°0 21070 69 L'y 8¢ 6¢C aliz U0l
00z} 0050 0020 050°0 Q02 0'¢Cl 08 Q1 yo
yBuw z'L | /Bw go | 1/BwZo {1/BW GO0 yowoz | oWzl | |Bwg » Uonniid su0z [[EANO WOy
XINNOD | Aoenbey SOUElsIq
(1/6w) -ouoo) |EnpisSY sulolyD (/Bwi} "au0D ElUOWLY JUSNYS
7 Bep | J0 ainjeledwo) Juaniys pue D Bap 71 10 sinjeladwa} 18ARy
ﬁ ﬁ _ | pbu g/ Z 10 8jes MO} SN
{sd} £7] Jo An00|oA SBEISAE SAIEINDJBD [OPOLU) S0 0SS JO MOjWEaNS

uoIEINBYU0D feRno bBunsixg :SUOIPUOD Ny
# _ _

XWwo geelsix3ud -2lid ISPOW synsay XINH0D
|

SISATYNY INOZ DNIXIN

HIVINOTIHd O ALID

T *ON L33HSAVIdS



100T/LE/8 -9red Huld SYOOSHISTXY STXSIUSOTXDARI QD PWeus]iy

| | A | _ _ | _ | !

"awn|d 8y LiypIm JUSLLBINSESL LCIJRAIBSU0O JSOLU 8Y) 1 pue awnid sy 40 8UIj18)Uad 8y} Buole uonnjip Se1eNoEd XINHOD «

ON ON ON Jiusiannbay ZAM S1991
ON ON ON JuswaJainbay |z S1Ies
€100 0800 ZL00 €000 A L0 g0 _ vl 3002
6010 Sv0°0 8100 G000 8l 1L 20 01} ZINY 300l
2910 890°0 120°0 20070 LT 91 L) , ¥l Y08
6Z¥0 61170 1200 3100 12 ey 62 82 diZ ¥ol
00Z') 0050 0020 050°0 002 0z} 0'8 o'l B0
IBwzy | 1Bw go | i/Bw Zo |I/BW 500 |/Bwoz | Bwzl | B « UoRnia auoz J[BANO wioy
XINH0D | Aoeinbay 9OUBISICE
{/Bw) ‘ouon) [enpisey suloYD {(76w) ‘ouoD BIUOWW Y BNy
0 Bap ¥} jo aunjessdwe) wene pue 0 Bap Z| 10 sunjeladwal Jealy
L _ _ [ pBWi 52z 40 8jel Moy Jusniyg
(sd} 61 10 AUD0[RA ebBIDAR SBIBINDIED [PPOLL) S12 06 10 MOJILIEDNS

uoneInByuod |[BINO Bunsixg -SUOHIPUOY LNy
_ _ M

XD OSHISIXAUd Rl [PPON s)nsod XiW=H0D
!

SISATTYNY INOZ DONIXIN

HIYNOTIHG JO ALID

¢ "ON 133HSAvI3dds



100Z/L2/8 =18 W] SIO0EE ENMA ‘STX SHOSOYXTATI 0D OWRIAL]

_ ﬁ | ! , _ _ ! _ !
“alund au WILYM JUSWSINSESW UCKEAISSUO0D JS0W Y} SI pUE sunid 8U} JO SUII8iUsd 8y} Buoje uonniip SSIeNdiEd XINMOD «
ON ON w10 Ziuslieanbay ZIWY SIseN
ON ON I/Bw 610° duswalnbsy QiZ SIean
0£0°0 £10°0 S00°0 1000 g0 £0 Z0 g8'6¢ 3002
LE0°0 G000 8000 <000 90 0 (A0 LA ZWd 1001
6800 6200 ZL0'0 £00°0 A" L0 S0 oA Y05
SLE0 9610 £90°0 aL0'0 £9 8¢ ¢ [ ajv4 10l
002’1 0050 0020 0500 002 oclk 0'8 0l Ho
ybw z'p | /6w go | 1/Bw Z'o |1BwW 50°0 yBwoz | Bzl | |bwg . uonnjg 3uaz llepno woly
XINKOD | Aloyenbay SoUB)sIq
()/bw) ouoD [enpisey suLolyd (i/Bw) oueD eluowiy usnyl
7 Bap ¥} j0 aineladwa) Jusniye pue O Bap z| 10 ainjeladwa) oAl
| | | | pBu g/'Z j0 811 MOy JUBNI
(sd} £ 10 AN00|9A SBEISAE SIEINDIED [9POW) SO OEE JO MojWEaNg
IIERNO DBUIISIX® JO pue 0} Peppe Jasnyip 1004~ (Youl-g yoea) Hod-g Yiim Uoienbyuoo [|eno msN *SUOIIPUOD) uny
4 _ |
XU geg-elNAUL 8lid IBPON sinsey XINH0I
_ f
SISATYNY INOZ ONIXIN
HLYWOTHd 40 ALID

€ "ON L33HSAvIddS



1007/L2/8 Shed Wwid SJO0EE PHIMAL “STX SHISIYX AT Q) :STeTa]

_ _ _ _ _ | _ _ _ |
"aun|d sy UM JUSLLIBINSESLU UORBAIBSUO0D JSOW SU} SI PUB SWINId 9y} 10 SU11SIUSD S} Buoe uonn|ip SSIBINdjed XINNOD «
ON ON I/Bw L 1o Zuswelinbey ZINY S198IN
ON ON ON I/BW 610" f Zuswannbay qiz s1Iespy
LEQ0 GLo0 2000 2000 g0 70 20 §'ce #00¢
8¥0'0 0200 80070 2000 80 S0 £0 8ve ZINd 100l
Z80°0 Fe00 ¥10°0 £00°0 Yl 80 S0 - 'Yl B0S
PL¥0 cll0 68070 LL0'0 . 69 Ly 8¢ - BEZ alz ¥ol
00Z'L 0050 0020 0500 002 0cl 0'8 ol 30
I/Bw ) | I/bw go | I/Bw zo |1/6w 500 Yow oz | ybwzy | 1wy » uonnia suoz IlepnQo woy
XINY0O | Aojejnbay a0uelsid
(/Bw) 2U0D Enpisay SULIOYD (yyBw) -ouoD BILOWILLY Jusniyg
O bap 1 Jo simeledwe) Jusniie pue O bep g1 o sinjeladwsy JeAry
| _ 7 | pbw gz Jo 81e1 mo)) Juanjy3
(sd} £'1 Jo AJlo0|jon abEISAE $9]EIND|ED [9POLU) SI0 OEE JO MOJHIEBNS
llEANO BuiSIX8 J0 PUD 0} Pappe JOSNUID 100-Z L {Uoui-g 4oBS) Hod-¥ UIM LOHEINBYUOD [[BIINT MBN ISUOIHIpUCD Uny
| _ _
XWI'QEL-PIININYL “@[ld 19PON sinsay XiWd00
_
SISATYNY INOZ DONIXIW
HIVNOTIHA 40 ALID

b "ON 133HSAYIUdS



100T/LT/8 2B Hd PBUI] ‘SJO0EE“EHIIIAL SSTX SHOSTTXTATI 0D 9 Mets L]

| _ | | | | | | | |

‘awnd ayj uypMm JusWSINSealll UOIEAIZSUGD JSOLL 8y} S| pue swinid oy 1o auilisiusd ay3 Buoje uonn|ip se1enofed XINEOD «

1w Lo 1/bui Z'g (uswelnbay ZY SIS
/DWW 610 E |/BW &%l Juswialinbay diZ s1sen
k00 S00°0 2000 000°0 [A) 1'0 L0 £601 ¥ 002
¥10°0 9000 2000 L0000 20 b0 1’0 £'88 ZINA ¥ 0ol
9z0'0 LLO0 ¥00°0 1000 ¥0 g0 20 2'o¥ ¥ 0S
paad\] g31°0 ¥.00 6LO°0 VL 'y 0E L alz 10}
002’} 005°0 0020 Q500 002 o'zl 08 , o'l #0
I/bwegl | ybwgo | I/bwZo |1/Bw S0°0 ybwozg | bwg, | |Bug » Uonniig suoz llegno woy
XINH0D | Aloeinbey BOUELSI]
(|/6W) "ouoD [BNPISSY SULIoYD {/Bu) DU0N BlUOWILLY JUSNNT
1 bBap ¥} Jo ainelodws) wanye pue o Bap z| 10 aunjeradws) JBAy
_ _ _ [ pbBw Q0’| JO 838 MOJ} JUSNY3
(sdy g _‘ 10 AY00jA obeI0AE SS)EIND(ED 1BPOW) SJO 0EE JO MOJWESNS
__mt:o Bunsixs jo pus 0} pappe Jasnp J004-5 (Ydul-g yoes) Hod-g yim uoiieinbyuaod [eino menN 'SUORIPUOD uny
_ _ _
XWIBQEE-EHNAIUC lid [BPOW synsay XINH0D
_
SISATVYNY INOZ DNIXIN
HLYWOIIHG 40 ALID

_ S "ON LIFHSAVIUAS




T100Z/LT/8 93 300d SPO0SY ST (ST SIMSTEXTATIQD SWRUS[L]

| | ! | _ _ _ | . ! _
‘auund sy uiLIM JUSIWBINSESL UOEAISSUNS JSOW SU) S1 pue awnjd sy} Jo suilaiuss ay) Buofe uohnjip sSigMoed XHINHOD «
CN ON B LLo Justualnbay ZINY SO
ON ON ON ybw 610" Juswaunbay iz ses
8200 oo <000 1000 g0 g0 g0 9¢y : #00¢
FEO'0 7100 8000 1000 90 . g0 20 £'6e ZINA 300l
0900 gz00 0L00 £00°0 . 0l 90 ¥0 . 66l U0s
1820 1910 G900 810’0 5’9 8¢ 9c 1'g alz Yol
002’} 0050 0020 050°0 0'0¢ 0ch 08 0l B0
yow gy | |/BWw G | |/BW Zo | |/bw 50°0 yowoz | yBwgl | |Bwg » uonnjiq suoz lBRnQ woy
XINYOD | Aoeinbsy |ouE)sIq
(|/Bur} "auoD [enpisey suLolyD (/B -ouoD BlUCWIWY JUSNiLT
0 Bep 1 Jo aumetaduse) uenye pue O Bap | Jo simeladwss) Jeary
_ | _ | pBw /7 J0 8jR) MOy N
{sd} g*| J0 AyoojaA abelaae saje|nofed [8poLl) SI0 06 JO MOjueansS
HeAnG Builsixe 10 pus 0] pappe Jasnyip 1004-6 (Youl-g 4oes) Lod-g yim uoneinbByuaos ||gno men 'SUOIPUOD) Uy
M | ﬁ
XWO'0SH-ERNNUL 2l 19PON sjinsay XINHOD
_
SISATYNY ANOZ ONIXIN
HLVINOTIHG 40 ALID

9 "ON 193HSAVAYdS



Aug 2B, 200% - B:47am

—950,31D.0NOUTFALL 3-20.cwg (Sheal T tab)

R:\Dwg\Phllomth Clty af\Mix Zena 2001

D'.RECT"ON
aF FLOVW

6 5 m 20
RIVER b 5 @
o7 MARYS (Feet)
,~/7.
-
e . FIELD DATA TAKEN MARCH 20, 2001
e STREAM FLOW £330 CFS

ALL VELOCITIES ARE iN FEET PER SECOND
ALL ELEVATIONS ARE IN FEET ABOVE MSL

DESCRIPTION

REVISIONS

DATE

NO.

QR 12 ONE BICH oM
DATE:AUG 2003

CRIGMAL DRAWRNE
Q

DSN,

DRN. TMT
CKD. JLY

Y VERIFY SCALE \f

Fane (503) 5853086

E-mail: westech@usgisch~eng.com

WESTECH ENGINEERING, INC,
TONSULTNG ENGINEERS AND PLANNERS

Phone: {503) 585-2474

. | 2881 Folrview Industeiol Dr. S.E., Suite 100, Sclem. OR §7302

=

= <

5 B

E e

2z go5

Jur g &mg
=

C O .

Sl >NO

riz ¥ o
< O

3} 225

X

= <

=

JOB NUMBER
960,310.0




SHOISIASY /1002 SAVALYA 2007 5 ey om0

oot oo o ' VLVQ 100Z ‘02 HOYVW

NOLLIHIS3d A0 | ON e ]
L 1AL "NHQ E s oas0~500 (200) Mo4  vZpZ-98G ({05} Auoud
=& 26 WD 'WHES '00L PINS “TE UG IIISNPUL #i03 LraE }D D.rm MZON OZ_X_E

TIv4iNO dIMM

JOB NUMBER
960.310.0

\‘v! 7 “i SHNYT OV SHEINOND SKLINSHO0 n§ HAAIY SAHVYIN
. y) NI ONITEINIONT ROLLSTA

HLYWOTHE 40 ALID

"| ...................
ol
o
T+ i
.= b
e ERRREEREES SRR,
ik
=
ol
Nt
N TR T
D ...........
ol e s e
Ml
T
Qi
ol
<\
+ -
o TREERRREE
o
W
-
=i
i
=1
&l
SN
,“:m.ﬂ
Qi
Sy
+ |-
Ol T NG
=1B
-
+ -
Ot e e
ol
oL
l_l
ol ik RS
O” .................... o
_,.w SEREEE mmm
o mn
(171 3
o 0
Tl By
1
(o ] N R LR R R R Y KNSR EEE R SEEOH EREURR SN B RIESEEY SR SSPPIES M
ol
eI
+ i
ol



Lo L,

EDGE OF WATER

MARYS RIVER

DIRECTION
oF FLOW

'{,_‘._.._._Egc;_gior W

ATER
=

FIELD DATA TAKEN MARCH 28, 2001
STREAM FLOW #4850 GFS

ALE VEEOCITIES ARE IN FEET PER SECCHD
AL ELEVATIONS ARE [N FEET ABOVE MSL

20 0+10

571

DESCRIFTION.

REVISIONS

DATE

2
5 Y 5 5
5 §§§ A
g . I—-SU
] R
st 0B Bzl

N vy scae Y

CITY OF PHILOMATH

Re\DwghPhiiomih City of\Mix Zone 2001-960.310.0NOUTFALL 3—28.dwg (Sheet 1 ton)

Aug 28, 2001 — B:52em

960.310.0

o
s
L2 p
T
o
= ['s
= ©oR
»5 .
oa £
o IR
)
= 82
M o
g 8%
¥ 2,8
B2 a8
o] !
& s .8
B2 d %
aE 59
Bz 58
[
& BLE
s 8§
ia’
g3
P
N
z Ew
£ 2
- o
3

<
2 <
=
W=
3 =73
E W]
S o -
o >N
z & o
< O
=zZ5
X
=<
=

JOB NUMBER



SROBIASE /002 _BAVELYQ 00T 6 I s 1

NOlL4RIS3a A Alvd | "ON AT Q2 a3 Bue--usoEasgIpEison jow—3 {l—. ( Q —»O ON am N I O m < E

L LAL "Nud 9R60-592 (T08) ™od  pAPZ-G8S (£0S) eucid

NG \ VTN | 208is w0 wwees 001 euns “TS G IBLASIPY weed 15ET AQNLS ANOZ ONIXIWN

SYINNIY ONY SEIINONT DRUTASHOD E W_m>_m m\_/m.{mz
DN ONTMIINIONT HIFISEA

TIVALNO dLAM

JOB NUMBER
960.310.0

| 3wos Adeaa HLYWOTIHd 40 ALID

A

ELEVi2356 LLiill

0+50 0+40 0+30 0+20 0O+10 0-+00

3530 °

Uy

TER

N7 ElEV|Ed36E

0+50 0+40 0+30 0+20 0+10 0+00

253,04

ELEV

i

(amy z 399us) Brprgz—g TIALNOND'OISCOE—100T ueZ ¥uo 43D WHueuud\bagy Y
weggig - LO0Z 'gg Brv



