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( CITY OF UNION, OREGON \

ALTERNATIVE 3C
WINTER STORAGE - GOLF COURSE TURF AND ALFALFA IRRIGATION
SYSTEM IMPROVEMENT COMPONENTS

1. Modify Existing Wastewater Treatment Facility (WWTF) Piping

«  Connect new treated effluent line to existing Catherine Creek outfall.
| + Connect new treated effluent line to existing 10-inch effluent forcemain.
» Abandon outfall line to Catherine Creek.

+ Modify aerobic digesters by removing the fine bubble diffusers and replacing them with coarse bubble
diffusers.

2, New Treated Effluent Line from WWTF

- Estimated 5,500 feet of 8-inch pipeline from existing WWTF effluent pump station to new storage ponds,
3. Modify Existing Effluent Pump

» Modify existing Catherine Creek outfall pump to pump treated effluent to the new storage ponds.
4, Electrical, Controls, and Instrumentation

= New electrical, controls, and instrumentation as required.,
- New monitoring and alarms,

(o]

New Effluent Storage Ponds with Lagoon Piping

«  Two new lined storage ponds.

+ Surface area ofthe storage ponds at 8-foot depth =6 acres x 2 =12 acres,

» Approximate storage volume of the storage ponds at 8-foot depth = 31.3 million gallons.
» Piping and control structures.

8. New Irrigation Pump Station

> One pump with 300 gallons per minute (gpm) capacity and 15 horsepower (Hp).
« One pump with 100 gpm capacity and 2 Hp.

+  30-foot x 30-foot building with wetwell.

+  New 480 volt, 3-phase electrical service.

7. Fence and Signs/Security
+  New fence and signs around the new storage ponds,
8. New Effluent Reuse (Iirigation) Facility

- 50 acres of new irrigation site.

- One 50-acre pivot with a radius of approximately 850 feet,
- lrrigation distribution piping.

+ Preparation and seeding of irrigation site.

9. New Pump Station at Storage Ponds
> One pump with 100 gpm capacity and 2 Hp in a new vault,

10. New Low Head Supplemental Irrigation Water Supply Pump and Line
» One pump with 200 gpm capacity and 1 Hp on a concrete pad.
» Estimated 1,100 feet of 6-inch pipeline from new pump to existing 10-inch irrigation line.
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( CITY OF UNION, OREGON \ '

PRELIMINARY COST ESTIMATE
ALTERNATIVE 3C - WINTER STORAGE - GOLF COURSE TURF AND ALFALFA IRRIGATION
(YEAR 2018 COSTS)
UNIT ESTIMATED
NO. DESCRIPTION UNIT PRICE QUANTITY TOTAL PRICE
1 Mobilization/Demobilization LS $ 162,000 All Req'd $ 162,000
2 Modify Existing Wastewater Treatment Facility (WWTF) Piping LS 58,500 All Req'd 58,500
3 Replace Fine Bubble Diffusers with Coarse Bubble Diffusers LS 52,700 All Req'd 52,700
4  Treated Effluent Line from WWTF LF 47 5,500 258,500
5 Modify Existing Effluent Outfall Pump LS 58,500 All Req'd 58,500
6 Electrical, Controls, and Instrumentation LS 204,800 All Req'd 204,800
7 Effluent Storage Pond, Lagoon Piping, and Transfer Structures LS 1,754,900 All Req'd 1,754,900
8 Pump Station at Storage Ponds LS 81,900 All Req'd 81,900
9 Irrigation Pump Station LS 210,600 All Req'd 210,600
10 Low Head Supplemental Irrigation Water Supply Pump LS 46,800 All Req'd 46,800
11 Polyvinyl Chloride (PVC) Irrigation Line LF 47 3,500 164,500
12 Effluent Irrigation System Including Pivot Irrigation and Seeding LS 117,000 All Req'd 117,000
13 Fence and Signs/Security LF 12 10,000 120,000
14  Project Safety and Quality Control LS 29,300 All Req'd 29,300
15  Electrical Service LS 41,000 All Req'd 41,000
16  Dewatering LS 41,000 All Req'd 41,000
Subtotal Estimated Construction Cost $ 3,400,000
Contingencies (10% of Estimated Construction Cost) 340,000
Total Estimated Construction Cost $ 3,740,000
Preliminary, Design, and Construction Engineering  $ 748,000
(20% of Total Estimated Construction Cost)
TOTAL ESTIMATED IMPROVEMENTS COST (2018) $ 4,488,000
Other Estimated Project Costs
Funding Acquisition $ 46,800
Legal and Administration 58,500
Environmental Review Report 23,400
Archaeological Report 17,550
Cultural Resource Monitoring 40,900
Regulatory Agency Reporting and Review Fees 5,850
Total Other Project Costs (2018 Dollars) $ 193,000
TOTAL ESTIMATED CAPITAL COST (2018 DOLLARS) $ 4,681,000
CITY OF
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LETTERS OF SUPPORT



Eastern Oregon Agricultural Research Center/Union Station
Oregon State Universily, 372 South 10™ Street, P.O. Box E, Unlon, Oregon 97883
Oregon State T 541-562-5129 | F 541-562-5348 | hitp://oregonsiate edu/depl/eoarcunion/

YRIVERMITY

Eastsm Oregon Agricaltural
Research Center
Union Statlon

January 15, 2016

Oregon Water Resources Department
Water Supply Development Accotnt

To whom it may concern;

It is my pleasure to write a letter in support of the City of Union
“Wastewater Facilities Plan.” Oregon State University's Eastern
Oregon Agricultural Center (Union Station) has been identified as a
potential site for the effluent and settling ponds. Discussions to date with
the College of Agricultural Science and University Administration have
been positive and supported the lease or selling of the property to make
this project a reality. Therefore, | anticipate that, when funded, this project
can and will be sited on what is currently University property.

This project may offer some benefits to Oregon State University. First, our
research advocates for water conservation and cooperative solutions to
complex problems. Locating the settling ponds on our property and using
the effluent for late season irrigation would work well with our “forage
research program” that focuses on optimizing production with limited water
use. In addition, using agricultural production systems to help mitigate
problems with water quality is a novel and needed approach to waste
water treatment.

If you have any questions about the project and Oregon State University’s
commitment to cooperate with the City of Union, please feel free to call or
email.

Singerely, ~

Dr. Tim DelCurto

Associate Professor

Program Head and Director

OSU Ag & Natural Resource Sciences Program

Eastern Oregon Agric. Res. Center

Union and Burns Stations

Oregon State University

tim.delcurto@oregonstate.edu

Phone: (541) 562-5129 work
(541) 910-8970 cell




Department of Environmental Quality
Eastern Region - Pendleton Office

800 SE Emigrant Ave, Suite 330

Pendleton, OR 97801

Phone: (541) 276-4063

October 5, 2015 Fax: (541) 278-0168
Relay Service: 711
Jon Unger
OWRD
725 Summer St. NE, Suite A
Salem, OR 97301

Re:  City of Union WWTP
WQ-Union County
File # 90800, NPDES #101624
Reuse project

Dear Mr. Unger:

The City of Union (City) is applying for funding to upgrade its wastewater treatment plant
(WWTP) in accordance with the recently approved facilities plan (plan). The plan identifies
needed upgrades to meet future ammonia limits and also more restrictive temperature limits due
to the recent bull trout listing.

Although renewal of the City’s National Pollutant Discharge Elimination System (NPDES)
permit has not yet occurred, it is known that the proposed permit will include these new limits.
The existing WWTP will not be able to meet these limits, therefore, the upgrade is needed.

The City selected an upgrade project, which includes removal of effluent flow to Catherine
Creek, storage of effluent in ponds from October through April, and irrigation of treated effluent
to farm ground and the Buffalo Peak Golf Course. New components will include an effluent
transfer pipe to new lined storage ponds, irrigation pump station, irrigation equipment, and farm
land for irrigating.

The Department supports the City’s search for financial assistance to address ways to improve
wastewater treatment.

Sincerely, N

L//;ﬁ{ 21({‘,,&#’5{'1" l [{«i’»7'2/{‘5£{5M%‘«""’f"W
Heidi Williams, PE

St. Plan Review Engineer
Eastern Region

c: WQ Source File

Rod Mckee, PE, City of Union, PO Box 529, Union, OR 97883
v Paul Stevens, PE, Anderson Perry & Assoc., Inc., PO Box 1107, La Grande, OR 97850
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UNION CITY COUNCIL MEETING
Monday, October 13, 2014 — 7:00 P.M.

LEONARD ALMQUIST COUNCIL CHAMBERS, UNION CITY HALL

1. CALL TO ORDER, PLEDGE OF ALLEGIANCE & ROLL CALL: Mayor William C. Lindsley
called the meeting to order at 7:00 p.m. Present were Roger Clark, Bryan Russell, Doug
Osburn, Mayor Bill Lindsley, Matthew Later and Sue Briggs. Don Voetberg was excused.

2.CONSENT AGENDA
a) Minutes from September 8, 2014 — Work Session, pg. 3-8
b) Minutes from August 11, 2014 — Regular meeting, pg. 9-12

Motion by: Briggs (2" by Later) to accept the consent agenda with minor corrections.
The motion passed unanimously.

3. MAYOR COMMENTS

a) Landlord Responsible for utilities. There has been a concern about a letter regarding
rentals and utility bills. The council decided to raise the fees if bills weren't paid on time
instead of requiring the landlord to be responsible if the occupant didn’t pay their bill.

4.PUBLIC COMMENT

James Tippet, 917 N. Gale. He understands that council is out and about walking on
personal property rights. He is also concerned about the maintenance of the right of ways. It's
not his property yet he is required to maintain it? 1t doesn’t seem right. He has had the sheriff
and the fire department at his house for having a recreational fire on his property without a
permit. What is the city administration up to? They are abusive in the way it délegates it
power. Now the newsletter that came in the water bill says we are trying to get $20 per hour
jobs. Word of mouth is that loggers can’t park in the right of way. They make good wages, but
can't use city property so they are moving out. Using the fire department for code policies, is
absurd, it is abusive power and a violation of rights and misuse of city funds. His neighbors
are moving out one after another. Something has to change and council knows it.

Coy Wilde, 1493 S Third. Asked for explanation on the water bill fees.

Mayor Lindsley explained the procedure for comments and that no response from council is
allowed during public comment.

5.INFORMATIONAL ITEMS
a) Sheriff's Office Report, pg. 13-14. An officer gave the report.

'b)Public Works Report, pg. 15. Clark — how much longer before all the radio read meters are
done? Patterson said about 2 years and some big meters will need to be done.

¢) Union Carnegie Public Library, pg. 16
d)Office Manager Report, pg. 17
e) Ordinance Officer Report, pg. 18

f) EMS Report. Keith Montgomery gave the report. They went to the Wild land fire on Mt.
Harris. There has been several 911 calls to him regarding people having fires after dark.
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The FEMA grant items are starting to show up.
6. ADMINISTRATOR / RECORDER REPORT

a) FBLA Students. Requested if we would allow some students shadow the workers within
the city hall.

b) Water reservoir painting update, pg. 19. It was supposed to start soon, but because of the
frost there is a-chance that the paint won't stick so they have suggested we wait until spring.

¢) Audit update. It is done. Copies will be in councilor's box soon.

d) CIS member report, pg 20. We need to get training for council members. On Oct. 30
there will be a manager/staff training at city hall if the councilors could attend. Other cities
will be invited to help with costs.

7.CORRESPONDENCES
a) None
8.ACTION ITEMS - OLD BUSINESS

a) Discuss alternative enforcement ideas for sidewalk violations. Clark - Violations are mostly
after noon and after school. Perhaps councilors could take down names and addresses
and give parents a wamning. Later — the level of fine is out of control and perhaps that is the
hesitancy in issuing. Fine should be lowered to allow a student to earn the money {o pay
the fines. Do some education to the public. Perhaps paint a red paw print in districts where
there are no bikes allowed. Clark said the ordinance is specifically for the downtown. The
children either can't read or don’t care. Parents should get one warning and then get a
citation.

b) Union County Sheriffs contract quality/level of work discuss alternatives. Briggs — agrees
that the contract might use some tweaking and we should notify the sheriff of any changes
we would like. Later —doesn't want to see the city going without police coverage, but is
okay with pursuing other alternatives. Osburn — The communication that-we require from
the sheriff department and that we have asked for on several occasions is still insufficient.
We aren't able to convey our needs in a way that they can understand. He is okay with
doing away with it and finding an alternative. Russell — agrees with Later. Need to work on
communication. Clark — Financially we can't afford our own department. Need open
communication that is clear. We should look at alternatives.

¢) Second reading of Ordinance 541 an ordinance regulating solid and other wastes. Page 21.
Read by title.

Motion to adopt by Ordinance 541 an ordinance regulating solid and other wastes. (2rd
by Briggs.) Discussion. Later is concerned that we are regulating organic materials that
decompose. If someone wants to compost leaves and egg shells, it bothers him. Clark says it
is only a violation if it creates a foul smell or creates a health hazard. Russell — it is too fine of
a line that can be taken in any direction way to easy. The motion failed with Clark and
Briggs voting yes and Russell, Osburn and Later voting no.

d) Second reading of Ordinance 542 an ordinance concerning the abatement of dangerous
and nuisance buildings. Page 22. Patterson read by title.

Motion by Clark (2" by Briggs) to accept Ordinance 542 an ordinance concerning the
abatement of dangerous and nuisance buildings. Discussion. The motion passed with
one no vote from Osburn. -
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e) Discuss and decide on regulating noxious vegetation in the City of Union.

Briggs — She read it through. Noxious weeds are noxious and it is gocd to have something for
the four or five people who abuse it. Maybe the county has something we can go by. Later —
he is objecting to all of the ordinances we are putting forward and the way in which it is being
put forward, but he doesn't have a problem with this ordinance itself. Osburn —we need a
clear definition and whose interpretation it is. Because we have pasture and livestock in the
city limits, it may conflict with an ordinance for a residential area. It needs to be worked on,
Russell — we do need something but this is complicated and not real clear. Clark — we need a
noxious vegetation ordinance. We could reference what the county refers to as noxious weed.
Thistles and white top still need to be abated. Patterson ~ states that we will adopt a
resolution that clarifies the types of weeds, but we need to pass the ordinance before we can
pass a resolution. Mayor asked the council to provide a list of what they would like to see to
Patterson and then there will be a work session.

f) Proposed language and application for Union’s Mini Economic Development Stimulus .
Package, pg 23. Briggs — this is a great start to this. Likes the way it is read. Later — still
not addressed to the city council or employees not being eligible. Osburn — agrees with
Later. Clark — Likes the way it is written. Mayor suggested Patterson put it on next month’s
agenda.

9.ACTION ITEMS - NEW BUSINESS

a) Discuss and decide on of Resolution 2014-13. A resolution extending workers
compensation coverage to volunteers of City of Union in which City of Union elects the
following, pg. 24. Patterson said our insurance agent wants us to do a new worker's comp
package in a new format. It is the same as we have done in the past.

Motion by Later to adopt Resolution 2014-13. A resolution extending workers
compensation coverage to volunteers of City of Union in which City of Union elects the
following. (2" by Briggs.) The motion passed unanimously.

b) Discuss and decide on of Resolution 2014-14 a resolution approving the City of Union
wastewater treatment plant facilities plan as part of the city’s wastewater treatment plant
comprehensive plan, pg 26.

*'? Motion by Clark to adopt Resolution 2014-13. A resolution approving the City of Union
wastewater treatment plant facilities plan as part of the city’s wastewater treatment
plant comprehensive plan (2"? by Later). The motion passed unanimously.

c) First reading of Ordinance 543 an ordinance amending the restating City of Union code
chapter 92 regulating fire protection and regulation. See attached. Patterson gave the first
reading by recording.

d) First reading of Ordinance 544 an ordinance amending 50.013 of the City of Union code
relating to exemptions for system development charges. See attached. Patterson gave the
first reading by recording.

e) First reading of Ordinance 545 an ordinance amending City of Union code section 50.068
(F) (5) relating to minimum fees during periods of disconnection and providing for new
provisions relating to water and sewer rates. See attached. Patterson gave the first reading.

f) First reading of Ordinance 546 an ordinance repealing and replacing sections 92.60,
92.61, 92.62, and 92.63 of the City of Union code relating to emergency services fee. See
attached. Patterson gave the first reading by recording.

Patterson announced changes for the record. Ordinance 543 section 92.50 was read as 97.5 in erTor.
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Ordinance 546 section 92.62 not 92,62, Section 92.71 Appeal process 4 D should be public fire safety.
g) PUBLIC COMMENT —

Mike Lowery 975 S 4™, Thought it was a bunch of mumble jumble. There should be a public
meeting and public comment. About the kids riding on the sidewalk, there is an ordinance
about signs not allowed on the sidewalk.

Rondy Johanson, Where can she find the agenda prior to the meeting? Patterson asked the
Mayor if she could answer the questions and that the meeting time and date is on the city
website. The agenda is in the window of council chambers, at the post office and at city hall.
She takes offence at what Clark said that kids can't read a sign. She compliments Later about
trying to be proactive and appreciates his consideration of resolving situation. She suggests
taking a proactive approach like attending a school function to educate children would be
helpful. Stranger danger is high alert and for council to stop a child and ask for their name and
number is not legal.

Bob Joseph, asked how does this ordinance affect him. He said he even asked Patterson
and she called him nasty, yet she is a public servant. Does it affect his vacant lot? It is wrong
if it does affect him. He will get a lawyer to go after the council members. It is not a vacation
fee, butis a disconnect fee. He wants a letter informing him how it affects him.

Coy Wilde, 1493 S Third. Start educating kids where they can and can't ride, send a note - -
home with parents at the beginning of each school year and after it warms up. Instead of a
fine, have them do an after school work activity. He'd like to see a better relationship with
Sherriff.

Tara Richter 101 E Bryan. Needs to understand building codes that are a nuisance. How
does she find this information? Other than getting a ticket or a violation first. Patterson said to
come to the office and she’d be happy to talk to her about it.

James Tippett, where does city council stand on private property and civil rights? Can they
just write laws to vacate people’s property? He feels that council is trying to get rid of residents.

h) COUNCIL CONCERNS

Clark — Online is overdrive.com which is books on tape, but it is not available through our
library system.

Osburn — 543, 544 and 546 ordinances. Concerned and wants to discuss them next month.
Hope that we understand this and that this is just another way to tax citizens and we are
overstepping and over reaching. Lindsley asked if he would like to schedule one or two work
sessions to discuss these concerns. Council consented. Briggs stated that these work
sessions are also posted as open to the public.

. Mayor Lindsley recessed the meeting to Executive Session at 8:36 p.m.
i) EXECUTIVE SESSION permitted 192.660 (2)
(a) to consider the employment of a public officer, employee, staff member or individual agent,
(b) to consider the dismissal or disciplining of, or to hear complaints or charges brought against,
a public officer, employee, staff member or individual agent who does not request an open

hearing,

(h) to consult with counsel concerning the legal rights and duties of a public body with regard
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to current litigation or litigation likely to be filed,

10. Council returned from executive session at 9:17 pm with Mayor William C. Lindsley
Roger Clark, Bryan Russell, Doug Osburn.

Osburn motioned to amend Patterson’s contract to replace it with the proposed language
Patterson has provided, except change 12 months to 6 months (2nd Later), vote Clark, Briggs no
and Russell, Osburn, Later yes, Approved 3/2.

Clark motioned to direct city administrator to advertise the new public works position / assistant
city administrator position with Worksource Oregon (2™ Later), vote passed by all.

Osburn requested the position be advertised in the Oregonian, USA Jobs and other sources to
reach outside Eastern Oregon, Councilors agreed. Patterson stated she been given a few other
_popular locations from Worksource Oregon that she'd had plan to look into.

j) ADJOURNMENT
The meeting was adjourned at 9:35 p.m.

7. A W |
Approved: %/ém @ Z _%ﬁgsta%izf";'»y,'z é@‘//ﬁlé&ﬂwaf )

Mayor, William Lindéley k'‘"“x"idministmtor./Recorder, Sandra Patterson
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UNION CITY COUNCIL MEETING
Monday, December 8 2014 — 7:00 P.M.

- LEONARD ALMQUIST COUNCIL CHAMBERS, UNION CITY HALL

1. CALL TO ORDER, PLEDGE OF ALLEGIANCE & ROLL CALL: Mayor William C. Lindsléy
called the meeting to order at 7:00 p.m. Present were Roger Clark, Bryan Russell, Doug
Osburn, Mayor Bill Lindsley, Sue Brlggs and Matt Later. Don Voetberg was absent.

2. CONSENT AGENDA

a) Minutes from November 10, 2014 — Regular meeting.

Motion by: Later (2" by Osburn) to accept the consent agenda. The motion passed
unanimously. _

Briggs noted that on page 7 of the minutes there is a time error.

Motion by Later to add in New Business at 9E to discuss and decide on advertising of
open council positions that will be open in January. (2" by Russeli). The motion
passed unammously

3. MAYOR COMMENTS- Lindsley reported that he sat down with the Rural Fire Dept. The city's
insurance company didn’t care for our agreement so theysent sample contracts. The rural
~ department said they would take it back to their board and would discuss with us what they
decide later.

Regarding Ordinances 543, 545 and 546. People have mentioned that they are having a hard
time understanding and hearing the readings. Chapter 8, number 45 says the ordinance will
be read twice in full in a distinct manner. Clark said he understood every word. The
ordinances are available for anyone to get before the reading of them He feels the Mayors
comment is a matter of opinion.

Don Voetberg arrived to the meeting at 7:13 p.m.

4.PUBLIC COMMENT ~ Ken McCormack, he recalls in the budget committee the payment of the
public warks manager would be partly.funded by the rental of our camera. It has been used a
couple of times without paymient. How can we pay for the position if we aren’t recelvmg any -
funds?

5.INFORMATIONAL ITEMS

a) Sheriff's Office Report. The report was given by a sheriff deputy according to the written
report in the packets. Patterson asked what kind of presentation was given at the school.
The officer did not know. Briggs asked what SART stands for in the school presentation.
He did not know, but said he would find out.

b)Public Works Report.
€) Union Carnegie Public Library.

. d)Office Manager Report.
Union City Council Meeting, December 8, 2014 “ 1




e) Ordinance Officer Report.
f) EMS Report.
6. ADMINISTRATOR / RECORDER REPORT

a) SHPO and OR Park grant cycles have opened up at State Historic Pres. Office. Hoping
council will allow Patterson to move forward in seeking grant money for some arch shaped
windows above city hall that are covered up with wood and the metal facet on the roof of
city hall and money to redo the sprinkier system in the park.

“’“_“‘} bYWWTP facility plan / MOA update. It is finished and a final draft has been sent to OSU
Experiment Station. Will pick this back up after the first of the year.

C)Welcome signs, thank you. The signs have been repainted by Meridith Matthews at her
cost and time. A thank you card is being passed around for the council to sign.

d) Accounting transition update. The transition to the front office hAas begun. Patterson said
she will be putting in parameters with checks and balances with councilors needing to
check some of it. :

e)Noise code update. The Attorney in Enterprise has replied. She said what we had is very
good and that the language is what we need with today’s regulations. Patterscon will let
council look at it again and then decide what to do.

f) Mini Stimuius package. An article was in the paper. Do we want this brought back or just
let it go? Clark — it is important to encourage businesses. Russell —it's a good idea; just
had one hiccup. Osburn — is for the package as long as council or mayor doesn't directly
benefit. It might be an incentive for property owners to make their property rentable. Later,
Voetberg and Briggs are for it with language exempting the council and mayor. Clark said
the downtown revolving loan fund is available to the mayor and council members. To
eliminate people who are trying to stimulate business means you are stepping on them.

" g)Patterson has a resident who is adamant as to why the city councils names and phone
numbers are not in the newsletters. She told him she would ask.the council what they want.
Clark, Russell and Later said they are okay with it. Briggs, Osburn and Voetberg preferred
their phone number not be published. They can come to city hall if they want to meet with
a council member. Mayor said to look at this issue at the next meeting.

h)Other communities are using tablets instead of paper form agendas, so consider this. Also
a request for a drop box for Union Sanitation payment be available at City Hall. Union
Sanitation is a franchise in Union. Clark said then there would need to be a drop box for
* cable, electric and gas company. There is a drop box located at the Union Sanitation’s
place of business in town. ,

i) Patterson said she is still looking through the handbook and will bring it back when she is
done.

7.CORRESPONDENCES
a) Local Oregon Capital Assets Program.
b) Portland State University population estimate.
¢) Union County election results.
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d) Charter fee increase letter.
e) LOCC License Renewals.
8.ACTION ITEMS - OLD BUSINESS

a) Second reading of Ordinance 540 an Ordinance regulating noxious vegetation.
Patterson said there was a misprint of a second reading for 541. This was rejected by the
council so she wanted to state that for the record.

Mayor asked if there was anyone who did not understand the last reading of the Ordinance.
No one responded.

Patterson read Ordlnance 540 an Ordinance regulating nox10us vegetation by title.

Motion by Later to dlscuss and decide on Ordinance 540 an Ordinance regulating
noxnous vegetation. (279 by Briggs) The motion passed unammously

b) Second reading of Ordinance 543 an ordinance amending and restating City of Union
code chapter 92 regulating fire protection and regulation.

Mayor asked if anyone at last reading did not understand the ordinance. No one responded.

Patterson read Ordinance 543 an ordinance amending and restating City of Union code |
chapter 92 regulating fire protection and regulation,- -

Motion by Later to discuss & decide on adoptions of Ordinance 543 an ordinance
amending and restating City of Union code chapter 92 regulating fire protection and
regulation. (2" by Voetberg.) Discussion. Later noted that the things discussed at the last
meeting were removed. 92-18 on page 36 B needs a period behind the word basis. Permits
would be ..on a permit basis. Strike for approved burning containers. Clark said if you change
it you have to re read it. Patterson said we can brlng it back next month. The motion passed
with Later voting no.

¢) Second reading of Ordinance 546 an ordinance repealing and replacing sections 92.60,
92.61, 92.62, and 92.63 of the City of Union code relating to emergency services fee.

Mayor asked if there was anyone who did not understand the last reading.

Patterson read Ordinance 546 an ordinance repealing and replacing.sections 92.60, 92.61,
92.62, and 92.63 of the City of Union code relating to emergency services fee. ‘

Motion by Voetberg (27 by Briggs) to pass Ord 546 an ordinance repealing and .
replacing sections 92.60, 92.61, 92.62 and 92.63 for the City of Union code relating to
emergency services fee. Discussion. Osburn said he is still against the intent of this
ordinance that by it's own language page 1 9265. He challenges it and doesn't’ think it is the
proper way to fund the health and safety of our city. We should fund what we can and when
the money runs out we stop funding them. He said we should prioritize what will be funded.
Mayor asked Patterson if the ordinance will still be in place if it is not passed. Patterson said it
only updates the language. Clark, Briggs, Voetberg voted yes. Later, Osburn and Russell
voted no. The Mayor broke tie with a yes vote. Osbumn said “of course, that was predictable.”

9. ACTION ITEMS - NEW BUSINESS

a) Appoint new applicants to the Historic Preservation Committee. Todd Hewitt, Charma
Vaage and Donna Beverage were appointed.

b) Discuss and decide on Resolution 2014-18 a resolution of the city council identifying
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properties that fell into a time frame between April 2006 and October 2014 which had a
home removed and not replaced and setting regulations for those properties, pg 51.
Patterson said this goes along with an ordinance that has recently passed. These
properties fell into a dead zone when the ordinance was being worked on. Giving

- Patterson permission to talk to them and put them on the time period and to proceed.

Motion by Briggs to pass Resolution 2014-18 a resolution of the city council identifying
properties that fell into a time frame between April 2006 and October 2014 which had a
home removed and not replaced and setting regulations for those properties. (2" by
Later.) The motion passed unanimously.

c) Discuss and decide on Resolution 2014-19 a resolution adjusting the budget for fiscal year
2014-2015 to acknowledge payment of unanticipated funding from State of Oregon for Mt.
Harris and Tye Ridge Fires and authorizing expenditures thereof, Patterson said this is a
resolution that during the fires, the federal government paid the workers and equipment.
This will cover payroll and cost of fuel and equipment.

Motion to adopt Resolution 2014-19 a resolution adjusting the budget for fiscal year 2014-2015
to acknowledge payment of unanticipated funding from State of Oregon for Mt. Harris and Tye
Ridge Fires and authorizing expenditures thereof by Later (27 by Russell). The motion passed
unanimously.

d) Discuss and decide on Resolution 2014-20 a resolution approving the enforcement of
Oregon house bill 2662 laws for foreclosed properties, pg 55. Patterson said just over a
year ago the state passed a bill to allow government entities to enforce regulations on
foreclosed properties to force banks and owners to maintain the foreclosed properties.
Now they have to stay in contact with us and take care of ordinance violations.

Motion by Later to discuss and decide on Resolution 2014-20 a resolution approving the
enforcement of Oregon house bill 2662 laws for foreclosed properties. (29 by Osbumn).
Discussion. Patterson said we talked about it and weren't sure if it should be an ordinance or
a resolution. The motion passed.

e) Advertise for a new council position. Council consented. Later said it would be nice to do
this at the next council meeting so there is time to plan the retreat. Briggs asked if it can be
put out before there is a vacancy? Clark said we know there wilt be a vacancy.

10. PUBLIC COMMENT

11.

COUNCIL CONCERNS - Later attended the school board meeting and reported
that they were encouraged by the passing of the bond in La Grande.

+ Clark —hope the new council will to learn to work together, read the charter and make sure
you are informed as council members and forego personal opinions and do what’s best for
the city.

Voetberg Would like next council to get the charter updated. Enjoyed working with
council and looks forward to next part of his life.

7:45 recessed to executive session.

12. EXECUTIVE SESSION ORS 192.660 (2) the governing body of a public body may hold
an executive session: (a) to consider the employment of a public officer, employee, staff
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member or individual agent.

a) Discuss and decide on public works director / assistant administrator position.
Returned from executive session and reconvened at 8:01 pm.
Roll call; Clark, Russell, Osburn, Mayor Lindsley, Later, Briggs and Voetberg.

Osburn motioned to re-advertise the position (2" Later), motion passed with all members
voting in favor, '

13.  ADJOURNMENT

The meeting was adjourned af 8:02

/ m. ) ‘/
o, . - A ’, o . A —_—_—
Approved! /114, % 0_ attest: /4 JALLA [ é/fm{,{)

—

?ldministrator/Recorder, Sandra Patterson

Mayor, William'Lindsley
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UNION CITY COUNCIL WORK SESSION MINUTES
Tuesday April 28, 2015 — 6:00
LEONARD ALMQUIST COUNCIL CHAMBERS, UNION CITY HALL

(

~

—

Opened at 6:02pm by President Doug Osburn along Councilors Ken McCormack, Matt Later,
Mayor Lindsley, Public Works Director Rod McKee and City Administrator Sandra Patterson.
Troy Baker and Paul Stevens with Anderson Perry also attended. Sue Briggs was excused,

Coy Wilde arrived at 6:18pm. Bryan Russell arrived at 6:25 pm.

Discuss clean water act, wastewater facilities plan and cost and impacts with Anderson Perry
and Associates.

McKee explained the clean water act and the waste water facilities plan. There are
requiremnents from DEQ regarding tempter and ammonia and the city needs to make changes
to the current plan. This plan offers a new plan to fix our system to meet the requirements.
We can try and fight it, but we won't win. :

There is no do nothing option, we have to do something.

Baker shared we are on a pending on our permit and the regulations will be put in the new
permit. City has a couple options.

City can have the new provision written into a permit and we would be out of compliance right
way. It's a permit that outlines what we will do. It is stringent. It outlines exactly what the city
will do. It is a pain in the butt to do.

The other way to do it is to recognize the city has no option and get out of the river. Get out of
the river and work with DEQ and make the changes while working on the permit we currently
have. Water quality controls permit from the State.

Osburn shared if there is a lawsuit during this timeframe. He felt it would be a temporary
permit if issued. Baker agreed it is a risk.

Baker shared it is preferred if the C|ty works w1th DEQ and fix the problems and work to a
solution.

Mayor asked for what the time frame would be. Baker said they are looking at a 3 year time
frame by 2018. We don't have options and we will :

Coy Wilde arrived at 6:18pm.

Stevens share cost is 4.6 million. Operate $29,000, cost sheet was handed out.
Osburn shared he is in full agreement with this approach.

Bryan Russell arrived at 6:25 pm.

Council reviewed lending sources and rates. Stevens felt the DEQ/IFA was the most

interesting funding pick. Council after further reviewing the options felt DEQ/IFA was the better
option.




Council will have on their next agenda a resolution to move forward with funding of the above
project.

Council will hold community meetings to educate local public on the subject. Later suggested
we hold different type of ways to educate the public. Anderson Perry said they can make a tri
fold flyer that can be mailed with the newsletter that explains the rate increase.

2) Public Comment
3) Continue discussion regarding proposed waste ordinance.
4) Public Comment

5) ADJOURNMENT at 7:26 pm

Approve /‘?”%N, /LAttgst( 47////’L Y F 7T

Mayor, William Lindsley ‘..~ Administrator/Recorder, Sandra Patterson
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CITY OF UNION RESOLUTION
RESOLUTION NO. 2016-01
A RESOLUTION BY THE CITY OF UNION TO AUTHORIZE THE CITY ADMINISTRATOR/RECORDER

TO SIGN AN APPLICATION TO THE OREGON WATER RESOURCES DEPARTMENT (OWRD) TO
FUND INFRASTRUCTURE IMPROVEMENTS TO THE CITY WASTEWATER TREATMENT SYSTEM

Whereas, the City of Union Wastewater Treatment Plant (WWTP) discharges treated effluent to
Catherine Creek during a portion of the year; and,

Whereas, water quality standards for Catherine Creek are established by the Oregon
Department of Environmental Quality (ODEQ) and approved by the Environmental Protection
Agency (EPA);and,

Whereas, Catherine Creek supports endangered fish and aquatic species adversely impacted by
the presence of introduced pollutants in the stream; and,

Whereas, the City Council of the City of Union (City Council) commissioned the preparation of a
Wastewater Facility Plan (WWFP) to identify improvements necessary for the wastewater
treatment system to produce treated effluent which will meet various water quality standards
before discharging to Catherine Creek; and,

Whereas, the WWFP identified seven alternatives for the City Council to consider; and,
Whereas, Alternative A was to do nothing; and,
Whereas, the City Council selected Alternative 3C for implementation; and,

Whereas, Alternative 3C includes continued operation of the existing treatment plant,
improvements to the existing treatment plant, lagoon storage of treated effluent, development
of irrigated cropland, and continued irrigation of the Buffalo Peak Golf Course; and,

Whereas, discharge to Catherine Creek is eliminated with>AIternative 3C; and,

Whereas, Elimination of the City of Union treated wastewater effluent to Catherine Creek
improves the instream water quality; and,

Whereas, the Preliminary Engineer’s Estimate for Alternatlve 3C as detailed in the WWFP is
$4.68 million (2018 cost); and,

Whereas, the City Council has reviewed multiple funding options and has chosen to pursue the
funding package as provided by the OWRD; and,

Whereas, the ORWD fundiﬁg package could significantly reduce sewer rate impacts resulting
from construction of the improvements.




CITY OF UNION RESOLUTION
RESOLUTION NO. 2016-01

Now therefore be it resolved,

Section 1. The City Council authonzes the City Admmlstrator/Recorder to execute the OWRD
funding application and submit it to OWRD for consideration.

Adopted byj members of the City Council voting therefore, and approved by the Mayor of
the City of Union this 11th day of January 2016.

Approved: Aftest:

) -
%Cﬂ/w& “Aulie ettt
"Ken McCormak, Mayor - : ' ngn’dra Patterson, Administrator/Recorder

Page |2
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JAN 06 2015 Department of Environmental Quality
. Eastern Region - Pendleton Office
TE& 800 SE Emigrant Ave, Suite 330

John A, Kitzhaber, MD, Governor Lot e
IR Pendleton, OR 97801

Phone: (541) 276-4063
Fax: (541) 278-0168
January 3, 2015 Relay Service: 711
Ralph Riomondo
City of Union
P.O. Box 529
Union, OR 97883

Re:  WQ-Union County
City of Union
NPDES #101624, File No. 90800
‘Wastewater Facilities Plan — 2014

Dear Mr. Riomondo:

The Department of Environmental Quality (Department) has completed review of the document
entitled City of Union, Oregon, Wastewater Facilities Plan — 2014, as required per OAR 340-
052. The plan was received at the Pendleton office on November 24, 2014, from Paul Stevens, -
P.E., of Anderson Perry & Assoc., Inc.

Background

The City of Union (City) operates a secondary wastewater treatment facility, which includes a
mechanical screen, Parshall flume with flow recorder, an influent pump station, bar screen,
primary clarifier, a submerged biological contactor (SBC) unit, two rotating biological contactors
(RBCs), secondary clarifier, chlorine contact chamber, chlorination equipment, dechlorination
unit, two aerobic sludge digesters, sludge drying beds, and discharges to either Catherine Creek
or Buffalo Peak Golf Course.

Project Description

The City of Union (City) evaluated its collection and wastewater treatment systems. The
collection system condition was prioritized into high, medium, and low categories. The City will
implement improvements as part of an Implementation Plan, rather than as part of the
improvements project.

The City selected Alternative 3C, which removes effluent flow to Catherine Creek, stores
effluent in ponds from October through April, and irrigates treated effluent to farm ground and
the Buffalo Peak Golf Course. This alternative will use the existing components of the treatment
plant except for the discharge to the creek. New components will include an effluent transfer
pipe to new lined storage ponds, irrigation pump station, irrigation equipment, and farm land for
irrigating.



Conditions
The plans are hereby approved provided the following conditions are met:

o Wastewater facilities and pump stations are to be designed, where necessary, to maintain
their structural integrity during the 500-year flood event.

e The diffusers for the aerobic digesters‘must be part of this project or installed in 2015.

We look forward to working with you on this project. If you have any questions, please call me
at (541) 278-4608.

Sincerely, . _
V7¥Wwﬂ g ‘g [{/./05/&4»4/1/’57

Heidi Williams, PE
Sr. Plan Review Engineer
Eastern Region — Pendleton

cy/Paul Stevens, PE, Anderson Perry & Assoc., Inc., PO Box 1107, La Grande, OR 97850

Shanna Bailey, DEQ, Pendleton
Tawni Bean, OBDD-IFA, 233 Badgley Hall, 1 University Blvd., La Grande, Oregon 97850

WQ Source File



Department of Environmental Quality
Eastern Region - Pendleton Office

800 SE Emigrant Ave, Suite 330

Pendleton, OR 97801

Phone: (541) 276-4063

Fax: (541) 278-0168

August 7, 2015 Relay Service: 711

Sandra Patterson
City of Union
P.O. Box 529
Union, OR 97883

Re:  'WQ-Union County
City of Union
NPDES #101624, File No. 90800
Permit compliance issues for FP funding

Dear Ms. Patterson:

The City of Union (City) is applying for funding to upgrade its wastewater treatment plant
(WWTP) in accordance with the recently approved facilities plan (FP or plan). The plan
identifies needed upgrades to meet future ammonia and temperature limits, which will be
included in the City’s renewed National Pollutant Discharge Elimination System (NPDES)
permit. Although renewal of the NPDES permit has not yet occurred, it is known that it will
include new ammonia limits and a more restrictive temperature limit due to the recent bull trout
listing.

The facilities plan includes planning for the future limits, and also identifies that the existing
WWTP will not be able to meet the proposed limits. Obtaining funding to upgrade is essential
for the City to meet future environmental regulations and the renewed permit.

Sincerely,

~~

B RS . d s "
’/{77]/54/74 Z/inﬂ" e

Heidi Williams, P.E.
Sr. Plan Review Engineer
Eastern Region

c: Shanna Bailey, OBDD-IFA, 233 Badgley Hall, 1 University Blvd., La Grande, Oregon 97850
v Troy Baker, PE, Anderson Perry & Assoc., Inc., PO Box 1107, La Grande, OR 97850
WQ Source File




Paul Stevens

SR R
From: Stephanie O'Brien
Sent: Tuesday, October 20, 2015 8:59 AM
To: Paul Stevens
Subject: Union WWFI cultural questions

Hey Paul,
| finally was able to do some research for the Union WWFI. Here’s the summary.

The Oregon Archaeological Records Remote Access database was accessed on October 20, 2015 to investigate the
presence of known cultural resources in the area. No known archaeological or historic sites were found to exist within
the proposed project area. One previous archaeological survey has been conducted within the proposed project area. In
1997, Mount Emily Archaeological Services conducted a pedestrian survey for the Buffalo Peak Golf Course and water
pipeline. This survey followed the route of the currently proposed treated effluent line. No cultural resources were
located in this part of the surveyed area.

Stephanie O'Brien

Project Archaeologist

Anderson Perry & Associates, Inc.

1901 N Fir Street/PO Box 1107

La Grande, OR 97850

541-963-8309 office / 541-963-5456 fax
- 818-634-9432 cell




Paul Stevens

Subject: FW: OWRD Program Funding for Union Water System Improvements

From: Quigley Karen M [mailto:karen.m.quigley@state.or.us]
Sent: Friday, January 15, 2016 11:44 AM
To: Stephanie O'Brien Union, Oregon Water System Improvements

Hello Stephanie,

The two tribal governments in Oregon I suggested be listed are:

The Confederated Tribes of Umatilla and the Confederated Tribes of Warm Springs.
Thank you,

Karen

Sent from my Verizon Wireless 4G LTE DROID

Stephanie O'Brien <sobrien(@andersonperry.com> wrote:

Good morning Karen,

The City of Union, Oregon is currently in the process of completing a funding application for the Oregon Water Supply
Development (OWRD) Program. Funds would be utilized for proposed improvements to the City’s wastewater system.
The funding application from OWRD requires that the Legislative Commission on Indian Services be contacted in order
to identify tribes affected by the project. A copy of the correspondence with LCIS is also required for the project funding
application.

The proposed project will occur adjacent to the city limits of Union, in Township 4 South, Range 39 East, Section 24.
Please advise us of the appropriate tribal government contacts for this project. If you have any further questions, please
feel free to contact me at 541-963-8309.

Thank you,
Stephanie O’Brien

Stephanie O'Brien

Project Archaeologist

Anderson Perry & Associates, Inc.

1901 N Fir Street/PO Box 1107

La Grande, OR 97850

541-963-8309 office / 541-963-5456 fax
818-634-9432 cell

Web Facebook



Paul Stevens

R
From: Paul Stevens
Sent: Friday, January 15, 2016 3:06 PM
To: ‘garyburke@ctuir.org’
Cc: ‘catherinedickson@ctuir.org’; 'tearafarrowferman@ctuir.org'
Subject: Notification of Wastewater Treatment Facility Improvement project in Union, Oregon

Good afternoon, Gary:

This email communication is intended to inform you of a proposed Wastewater Treatment Facility Improvement project
in Union, Oregon. The project eliminates treated wastewater effluent discharge to Catherine Creek.

The City of Union, Oregon is currently in the process of completing a funding application for the Oregon Water
Resources Development (OWRD) Program. Funds would be utilized for proposed improvements to the City’s wastewater
system. The funding application from OWRD requires that affected Native American tribes be contacted in order to
identify potential concerns or comments relevant to a project in this area. A copy of the correspondence with affected
tribes is also required for the project funding application.

The proposed project will occur on property adjacent to the city limits of Union, in Township 4 South, Range 39 East,
Section 24. This communication is tied to OWRD (a state agency) funding requirements. At the moment, no preliminary
design or specific locations have been proposed, but fuller details and descriptions will be sent to you once they are
finalized. This initial contact is to inform you of the proposed project and to assess potential concerns which may arise as
a result of such a project.

If you have any further questions, please feel free to contact me via email or the phone numbers listed below.

Paul Stevens, P.E.

Senior Engineer

Anderson Perry & Associates, Inc,

1901 N Fir Street/PO Box 1107

La Grande, OR 97850

541-963-8309 office / 541-963-5456 fax

Web Facebook



Paul Stevens

From: Paul Stevens

Sent: Friday, January 15, 2016 3:09 PM

To: 'austin.greene@wstribes.org'

Cc: 'rbrunoe@wstribes.org’; 'Roberta kirk@ctwsbnr.org'

Subject: Notification of Wastewater Treatment Facility Improvement project in Union, Oregon

Good afternoon, Austin:

This email communication is intended to inform you of a proposed Wastewater Treatment Facility Improvement project
in Union, Oregon. The project eliminates treated wastewater effluent discharge to Catherine Creek.

The City of Union, Oregon is currently in the process of completing a funding application for the Oregon Water
Resources Development (OWRD) Program. Funds would be utilized for proposed improvements to the City’s wastewater
system. The funding application from OWRD requires that affected Native American tribes be contacted in order to
identify potential concerns or comments relevant to a project in this area. A copy of the correspondence with affected
tribes is also required for the project funding application.

The proposed project will occur on property adjacent to the city limits of Union, in Township 4 South, Range 39 East,
Section 24. This communication is tied to OWRD (a state agency) funding requirements. At the moment, no preliminary
design or specific locations have been proposed, but fuller details and descriptions will be sent to you once they are
finalized. This initial contact is to inform you of the proposed project and to assess potential concerns which may arise as
a result of such a project.

If you have any further questions, please feel free to contact me via email or the phone number listed in the signature
block.

Respectfully,

Paul A. Stevens, P.E.

Paul Stevens, P.E,

Senior Engineer

Anderson Perry & Associates, Inc.

1901 N Fir Street/PO Box 1107

La Grande, OR 97850

541-963-8309 office / 541-963-5456 fax

Web Facebook
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Executive Summary

Introduction and Overview

This 2014 Wastewater Facilities Plan (WWFP) has been developed to provide the City of Union with an
up-to-date review of their wastewater collection system, the wastewater treatment facility (WWTF), and
financial components of its wastewater system. This WWFP addresses needs and changes that have
developed since the 1992 WWFP and subsequent 1997 WWFP Update. Specifically, this WWFP
evaluates the wastewater collection system and the wastewater treatment plant for overall condition
and performance, provides a schedule for low, medium, and high priority collection system repairs, and
provides alternatives to upgrade the WWTF to comply with the conditions anticipated to be set forth in
the upcoming National Pollution Discharge Elimination System (NPDES) Permit renewal. This WWFP also
provides an Existing Wastewater System 20-year Improvements Implementation Plan (Implementation
Plan) for WWTF components that are expected to need either maintenance or replacement during the
20-year time frame represented by this WWFP.

The following text summarizes existing conditions, describes the treatment facility and collection system
evaluation, and briefly discusses improvements. Detailed discussions are provided in the chapters
specifically addressing the topic of interest.

Existing Wastewater Collection and Treatment Systems

Wastewater Collection System

Union’s wastewater collection system was originally constructed in 1977 in conjunction with the
original WWTF. Pipe sizes range from 4-inch diameter to 14-inch diameter. The majority of the
collection system is 8-inch diameter gravity flow asbestos cement pipe. Subsequent collection
system extensions and new subdivisions use polyvinyl chloride pipe. All manholes are concrete. The
8-inch diameter collectors feed into larger gravity trunklines that are 10-, 12-, and 14-inch diameter,
increasing in size as the wastewater volume increases toward the WWTF.

Two forcemains serve the City. A 4-inch forcemain services the most southerly portion of the City's
wastewater collection system. The forcemain originates at the Oregon Street lift station and extends
to lowa Street where gravity flow resumes. The second forcemain is 10-inch diameter and extends
from the WWTF to the golf course. The 10-inch diameter forcemain was constructed in conjunction
with the 2000 WWTF improvements project, is a dedicated, integral component of the effluent
reuse system, and is not part of the wastewater collection system.

Wastewater Treatment System

Chapter 3 describes the existing WWTF and evaluates the treatment components. Generally, the
original WWTF was constructed in 1977 on the west side of Union. Approximately half of the City
lies north of the WWTF and half lies south of the WWTF. The WWTF is located beside Catherine
Creek.
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The 1977 WWTF consisted of headworks, primary and secondary clarifiers, rotating biological
contactors, chlorination system, aerobic sludge digester, sludge drying beds, and an outfall to
Catherine Creek.

The WWTF received several minor upgrades in 1989 to correct deficiencies and was expanded in
2000. The 2000 improvements included a submerged biological contactor to increase biological
treatment capacity, a second aerobic digester to increase sludge treatment capacity, a travelling
bridge rapid sand filter for tertiary treatment, additional sludge drying beds, a blower/generator/
electrical building, increased chlorination capabilities, dechlorination, and an irrigation effluent
reuse system that removes WWTF flow to Catherine Creek from April through September and land-
applies the effluent to the golf course.

Existing Wastewater System Evaluation Summary
Collection System Evaluation

The City of Union completed a television survey of the collection system and provided the
information to Anderson Perry & Associates, Inc., for evaluation. The evaluation showed that most
of the collection system is in good condition but that, as expected, age and wear are beginning to
show. The evaluation showed areas of root intrusion, areas with cracks, some minor sags, rolled
gaskets, and broken cleanouts. Although some areas of minor infiltration generally in the form of
leaks were visible in the television survey, the evaluation did not show excessive infiltration and
inflow (I/1). I/ is generally considered as a negative impact on a WWTF because it uses capacity that
would normally be used to treat wastewater.

The wastewater collection system is in overall good condition. However, several areas requiring
repair or replacement were identified. Areas requiring repair were prioritized as high, medium, and
low based on the pipe condition as observed in the television survey. Sections of the collection
system requiring remedial work are listed on Figure 4-3 and are arranged from high priority to low
priority. High priority improvements generally address visible problems such as leaks, broken
cleanouts, roots, cracks, and exposed aggregate. Medium priority items address root intrusion,
cracks that could develop structural or I/l issues, minor I/1, and other problems that should be
finished in a timely manner. Low priority items address minor problems or potential problems
stemming from decayed grout and debris in the manholes.

Following is a summary of estimated project costs for the three presented improvement priority
levels proposed for the City of Union’s collection system.

TABLE ES-1
Improvement and Cost Summary
Improvement Estimated Project Cost
Priority (2014 Dollars)
High $95,000
Medium $263,000
Low $70,000
Total $428,000
4/14/2015 Anderson Perry & Associates, Inc.
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Breakdowns of the estimated costs to repair the collection system are included as Figures 4-5, 4-6,
and 4-7. Wastewater collection system priority improvements maps show areas of the collection
system that need to be repaired and are included as Figure 4-4, Sheets 1 through 6. The priority
level is color coded with red as high priority, magenta as medium priority, and gold as low priority.
Chapter 4 provides a complete discussion of areas identified as needing remedial work and the
associated collection system evaluation.

Wastewater Treatment Facility Evaluation

The existing WWTF was evaluated based on its condition and ability to serve the current and
projected populations based on the current regulations. The WWTF was then evaluated to
determine its ability to meet ammonia regulations anticipated to be set forth in the upcoming
NPDES Permit renewal.

Current Regulations Evaluation

Design Parameters

The basic wastewater design criteria developed for this WWFP are presented in Chapter 2.
See Figure 2-5 for a summary. These data include the existing and year 2034 design
population, design flows, and expected future influent wastewater strength characteristics
and were the basis of the existing WWTF evaluation.

Age and Capacity

As shown in Chapter 3, Union’s WWTF has sufficient capacity to treat projected wastewater
flows from the City for the next 20 years. However, the original plant was constructed in
1977 and several components have exceeded their design life. Components that are aged
and that could require substantial investments to repair or replace include the clarifiers and
the rotating biological contactors.

Union's WWTF also has odor and foam issues associated with the aerobic digesters.
Additional study is needed to determine the best and most cost-effective solution. The City
is currently gathering data to aid in identification of a sound solution.

An Implementation Plan schedule (see Figure 5-21 in Chapter 5) was developed for the City
for the next 20 years so funds can be accrued in keeping with the City Council’s pay-as-you-
go directive. Preliminary solutions for odor and foam with cost estimates are presented in
Chapter 5 and are shown on the Implementation Plan. Additionally, to offset an emergency
condition associated with the aging components of the WWTF, the Implementation Plan
shows estimated costs and a time frame when significant repairs could be expected during
the next 20 years. The Implementation Plan is separate from any improvement projects
associated with the anticipated ammonia regulations.

Summary

The City of Union's WWTF is in overall good physical condition. Hydraulic capacities to
manage projected flow volumes are adequate for the time frame represented by this
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WWEFP. The WWTF also has sufficient biological capacity to treat projected loadings for all
currently regulated parameters. However, anticipated NPDES compliance parameters are
expected to include ammonia.

Changing Regulations Evaluation

The City of Union’s WWTF operates under the authority of an Oregon Department of
Environmental Quality (DEQ) issued NPDES Permit. The City of Union’s NPDES Permit expired on
October 31, 2009. The City applied for a new permit in compliance with Schedule F, paragraph 4
of the permit. The permit is administratively extended until the DEQ issues a new permit. The
DEQ expects to add an ammonia limit when they reissue the permit.

Although the current WWTF has shown that it can reliably reduce ammonia by approximately
two-thirds, it cannot meet the anticipated ammonia limit as currently equipped. Either
additional biological treatment capacity or a different treatment process will be needed to meet
the expected requirements. A summary of the proposed ammonia limits and the WWTF's
historical ammonia levels is shown on Table ES-2.

TABLE ES-2
Ammonia Summary
DEQ Proposed Limits, DEQ Proposed Limits,
Rearing Season* Spawning Season*
Average Ammonia Direct (as Nitrogen), mg/L (June 16-September 30) (October 1-June 15)
Influent Effluent Catherine Creek | mg/L Monthly | mg/L Daily | mg/L Monthly | mg/L Daily
31.38 10.15 0.04 5.9 8.6 4.2 6.2

* Ammonia limits depend on either fish spawning or fish rearing season.

mg/L = milligrams per liter

Evaluated Wastewater Treatment System Improvements Alternatives

In order to address the conditions anticipated to be set forth in the upcoming NPDES Permit renewal,
two conceptual wastewater treatment alternatives and three conceptual effluent reuse alternatives
were evaluated and are discussed in Chapter 5 of this WWFP. The conceptual treatment alternatives

include:

Alternative 1 - No action.

Alternative 2 - Upgrade the WWTF to manage ammonia and continue seasonal effluent
discharge to Catherine Creek from October through April. Land-apply treated effluent on
Buffalo Peak Golf Course from May through September.

Alternative 3 - Discontinue seasonal (October through April) discharge of treated effluent to
Catherine Creek, store effluent generated from October through April, and land-apply stored
effluent from May through September. Analyses are based on the assumption that the point of
compliance remains at the initial discharge from the WWTF.

e Alternative 3A - Construct a two-cell effluent storage pond in northwest Union to store
treated effluent generated from October through April. Pump stored effluent to the golf

4/14/2015
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course for beneficial use from May through September. Pump treated effluent generated
from May through September to the golf course.

e Alternative 3B - Construct a two-cell effluent storage pond in northwest Union to store
treated effluent generated from October through April. Land-apply stored treated effluent
on alfalfa from May through September and treated effluent generated from May through
September. Discontinue recycled water use at the golf course.

e Alternative 3C - Construct a two-cell effluent storage pond in northwest Union to store
treated effluent generated from October through April. Land-apply stored effluent on
alfalfa from May through September. Continue irrigating the golf course with treated
effluent from May through September.

e Alternative 4 - Decommission Union's Mechanical WWTF. Treat wastewater in facultative
treatment lagoons and land-apply treated effluent at the golf course and on alfalfa from May
through September. Store treated effluent generated from October through April in effluent

storage ponds for land application from May through September.

Of these conceptual alternatives, Alternatives 2, 3A, 3C, and 4 were further evaluated. A summary of
the estimated project costs for these alternatives is presented on Table ES-3.

TABLE ES-3
Summary of Estimated Project Costs

Treatment Estimated Estimated Annual OM&R Cost Estimated Present Worth of
Alternative Project Cost of Treatment Facility Treatment Facility (2014)
2 $3,049,500 $31,800 $3,482,500
3A $3,423,000 $25,500 $3,770,000
3C $3,997,000 $29,500 $4,398,000
4 $7,699,000 $34,500 $9,556,000
Average $4,496,000 $30,500 S$5,476,875

OM&R = Operation, maintenance, and replacement.

Based on work sessions with the Union City Council and staff, and after reviewing the WWEFP, the City of
Union City Council chose Alternative 3C and stipulated that the components associated with this
alternative would be arranged so treatment lagoons could be added at a later time when the current
mechanical treatment plant is decommissioned.

Selected Wastewater System Improvements

The City Council also approved the Implementation Plan presented in Chapter 5 that includes prioritized
repairs to the wastewater collection system to address the aging WWTF and correct deficiencies not
associated with the anticipated ammonia regulations.

4/14/2015
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Implementation Plan

Collection System

The City has selected to implement the collection system improvements as part of the
Implementation Plan rather than as part of a larger project. As shown on Figure 5-21, the City
will accrue funds to repair or replace portions of the collection system such that approximately
$100,000 is available for the collection system repairs in 2016-17, $360,000 is available in
2022-23, and $113,000 is available in 2026-27.

Treatment Facility

The Implementation Plan includes installation of mechanical mixers in the aerobic digesters and
biofilters to control odors.

The installation of mechanical mixing in the aerobic digesters is intended to keep solids in
suspension to allow contact with the biomass for improved solids reduction. Currently, air is
utilized to mix sludge and inject air. Mechanical mixing reduces air requirements and mitigates
foam production which, in turn, will allow air injection at less violent rates, simultaneously
increasing the dissolved oxygen (DO) content in the sludge. The system components and cost
estimate associated with the addition of mechanical mixing are presented on Figures 5-22 and
5-23.

Biofilters are intended to capture and neutralize offensive odors. Discussions regarding
offensive odors showed that insufficient data exist to develop sound engineering solutions. To
correct the data shortfall, the City is proactively upgrading the telemetry system by adding new
DO, temperature, and pH sensors. With the sensors in place, data will be collected and
analyzed. If the DO data shortfall can be corrected, it may be possible to reduce offensive odors
with less expensive solutions. The system components and cost estimate associated with the
addition of biofilters are presented on Figures 5-24 and 5-25. A detailed discussion on biofilters
and odor control is included in Chapter 5.

Selected Alternative Improvements

Treatment Facility

The most favorable, long-term solution for treating wastewater to meet anticipated ammonia
regulations in Union appears to be Alternative 3C. Alternative 3C removes effluent flow to
Catherine Creek, stores effluent in ponds from October through April, and land-applies treated
effluent to farm ground and the Buffalo Peak Golf Course. The selected treatment alternative
leaves the WWTF in its current configuration. The primary difference from current operations
will be that effluent will no longer discharge to Catherine Creek. The selected treatment
alternative includes the following main components:

o New effluent transfer pipe to the effluent storage ponds
e New lined effluent storage ponds and associated piping and appurtenances

e New irrigation pump station

4/14/2015

Anderson Perry & Associates, Inc.

G:\Clients\Union\Wastewater\482-38\Reports\WWFP\Report.docx Page ES-6



City of Union, Oregon

Wastewater Facilities Plan Executive Summary

e New pivot irrigation equipment

e Land for land application

Current Financial Status and Loan Capacity

The annual cost of operating and maintaining the wastewater system is summarized on Figure 7-1in
Chapter 7. This includes all costs for the wastewater system such as OM&R, staff payroll, and capital
outlay. A graphical plot of the City of Union’s wastewater (sewer) system budget, showing revenue and
expenditures, is presented on Figure 7-2 in Chapter 7. By plotting a trend line for the expenditures, the
expenditures in a future year can be estimated, assuming no changes to the wastewater system occur.
The trend line for the City of Union’s operation and maintenance expenditures suggests expenditures
should be in the range of $550,000 in the budget year 2015-16. An OM&R cost of $300,000 was
determined more realistic after discussions with the City about the capital outlay expenditures in the
recent past.

To determine the City's ability to fund a wastewater system improvements project, Figures 7-3 and 7-4
in Chapter 7 were prepared. The data indicate the City could afford to service a Clean Water State
Revolving Fund (CWSRF) 30-year bond purchase (approximately 2.23 percent annual interest rate) in the
amount of about $5,145,000 with an average monthly sewer cost of approximately $58 to $59 per
Equivalent Residential Unit (ERU). The data indicate the City could afford to service a CWSRF 20-year
design/construction loan (approximately 2.23 percent annual interest rate) for the same loan amount
with an average monthly sewer cost of approximately $65 to S66 per ERU. The data also indicate the
City could afford to service a U.S. Department of Agriculture (USDA) Rural Development (RD) 40-year
design/construction loan (approximately 3.25 percent annual interest rate) for the same loan amount
with an average sewer cost of approximately $60 to $61 per ERU. The City could service similar bond
debts using taxes only, which would result in annual property taxes increasing in the range of about
$286 to $388 per $100,000 of tax assessed value. These data are summarized on Table ES-4.

TABLE ES-4
Funding Scenarios Comparison

Scenario A Scenario B Scenario C
Funding through CWSRF $5,145,000 Loan | $5,145,000 Loan None
Funding through USDA RD Loan None None $5,145,000
Annual Loan Payments and Number of Years $237,000 for $321,500 for $231,500 for

30 Years 20 Years 40 Years

Approximate Interest Paid $1,966,500 $1,288,500 $4,122,000
Approximate Average Monthly Rate for Sewer Use S58 to $59 S65 to $66 $60 to $61
Estimated Annual Tax Rate Increase Per $100,000" $286 $388 $280

! Depending on the selected funding package, monthly rates will increase or annual taxes will increase as shown on
Table 7-5, or a combination of monthly rates and taxes may also be used.

Project implementation

Action items

To implement Alternative 3C, the City of Union will need to work through the following

implementation steps.

4/14/2015
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1. The City needs to contact IFA to schedule a "One Stop" meeting. The Project Notification
and Intake Form should be completed and submitted to IFA to initiate funding discussions if
the City decides to use IFA funding.

2. The City of Union's charter, Chapter Xl, regulates financing of the sewage disposal system
and limits indebtedness. To successfully fund a wastewater system improvements project,
the City will need to maintain good communications with City residents. A bond election
may also be necessary. Once a debt mechanism has been selected (revenue bond or general
obligation bond), a bonding attorney should be consulted and the appropriate resolution
paperwork should be prepared and considered for implementation.

3. The City will need to hold public information meetings to inform its citizens of the needs and
scope of the project, to answer questions, and to generate support for the required sewer
rate increase.

Conclusion

The City of Union has a well-maintained wastewater system. Most of the collection system is in good
condition, and the WWTF is in good condition. Aside from normal maintenance, large, in-depth projects
stemming from normal wear and tear are not needed. In order to maintain a properly functioning
WWTF and prevent the need for a major overhaul in the future, an Implementation Plan schedule was
developed for the City so funds can be accrued in keeping with the City Council’s pay-as-you-go
directive.

Separate from the Implementation Plan, regulatory changes may require WWTF modifications to reduce
ammonia discharge to Catherine Creek. The DEQ intends to limit ammonia discharge content such that
the current WWTF cannot comply as currently configured. The most favorable alternative to modify the
WWTF and achieve regulatory compliance is Alternative 3C. Alternative 3C adds treated effluent storage
ponds and a land application site and discontinues all discharges to Catherine Creek. Alternative 3C
improvements should provide the City with a reliable, quality wastewater system that should meet the
needs of the City for many years and have low exposure to subsequent regulatory modifications.

4/14/2015 Anderson Perry & Associates, Inc.
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Chapter 1 - Background Information

Introduction

The City of Union owns and operates a mechanical wastewater treatment facility (WWTF). Currently,
the City’s wastewater system serves a population of 2,150 residents and several small commercial
establishments. The wastewater collection and treatment system operates under authority of a
National Pollutant Discharge Elimination System (NPDES) Permit issued by the Oregon Department of
Environmental Quality (DEQ). The NPDES Permit authorizes the City to discharge disinfected secondary
treated effluent into Catherine Creek between October 1 and June 30 as long as creek flow and
temperature conditions are met. When the City is not discharging to Catherine Creek, the effluent is
discharged to a storage pond to be land-applied on approved areas of the Buffalo Peak Golf Course.

The City also operates under the September 2005 Biosolids Management Plan. The Biosolids
Management Plan was approved by the DEQ on October 12, 2005, and authorizes the City to land-apply
sludge to property owned and farmed by the Sheehy family.

WWTF additions were made in 2000 and are nearly 14 years into their 20-year design life. In addition,
modifications to wastewater quality regulations are anticipated that could exceed the WWTF's ability to
treat.

Authorization

The City of Union, through Work Order No. 2 signed on September 19, 2012, in accordance with the
Agreement for General Engineering Services signed on April 16, 2012, authorized Anderson Perry &
Associates, Inc., to prepare this Wastewater Facilities Plan (WWFP). This WWFP is generally completed
in accordance with the DEQ’s guidance document "Preparing Wastewater Planning Documents and
Environmental Reports" dated May 2013.

Project Purpose

This WWFP has been prepared for the purposes of determining the existing wastewater collection,
treatment, and disposal systems' ability to handle anticipated growth and provide the City of Union with
a comprehensive planning document that outlines recommended wastewater system improvements.
This WWFP outlines several improvement alternatives for the treatment system that were developed
with consideration for the potential addition of ammonia limits to the NPDES Permit that the City is
facing due to the discharge of treated effluent into Catherine Creek. The WWEFP also presents
wastewater system improvements needed for the City based on an evaluation of the existing system to
efficiently and effectively treat the anticipated wastewater flows and loadings. A prioritized list of these
improvements is presented in Chapter 5 on the Wastewater System Improvements Implementation Plan
(Implementation Plan) and schedule for completion over the next 20 years.

Scope

In order to meet the intentions and goals of the WWEFP, the following scope was identified in the
Agreement for General Engineering Services:

4/14/2015 Anderson Perry & Associates, Inc.
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e Astatement of purpose, background, and need for the wastewater facilities planning, and
demonstration of consistency with the City's comprehensive land use plan, shall be developed.

e Historical wastewater treatment system operational data shall be gathered and analyzed.

e Appropriate design criteria shall be developed based on the historical data analysis. Projections
of anticipated future (20-year) wastewater treatment plant flows and loadings shall be
completed for use in evaluating the system and developing needed improvements.

e An evaluation of the collection system shall be completed based on the results of the flow,
television monitoring, and manhole inspections, including identifying and prioritizing needed
improvements. Estimated collection system improvement costs shall be developed.

e Atechnical description and evaluation of the existing wastewater treatment system, including
the recycled water system to outline strengths and deficiencies.

e Adiscussion of the applicable regulatory requirements, including those concerning surface
water, recycled water, groundwater, and sludge management and whether these requirements
are permitted or limited by the City's local comprehensive plan.

e Based on the outcome of the existing system evaluation, develop required improvements,
prioritize improvements, and outline an action plan and schedule for completing the necessary
improvements. Prepare estimated project costs of the identified improvements.

e Analysis of financing options and preparation of a financing plan for design and construction of
improvements, if needed, and long-term operation of the facilities, including projection of sewer
use impacts and fees.

e A preliminary environmental analysis. Note: This Scope of Work does not include the
preparation of environmental reports for design and construction funding applications,
biological assessments, wetland delineations, cultural resource evaluations, mitigation plans, or
other related environmental documents.

Public Meetings

Public meetings were conducted to obtain information from Union’s citizens. The first meeting was held
April 7, 2014, during a City Council work session. Information was general in nature and provided a
project overview, improvement alternatives were discussed, and a population growth rate of 0.77
percent was approved. The next meeting was held August 8, 2014, and a detailed discussion of the
improvement alternatives was conducted as well as a general overview of the WWFP to date. Input from
the meetings helped to guide the preparation of this WWFP and the selected alternative. Alternatives
are discussed in detail in Chapters 4 and 5.

Staff Meetings

Staff meetings were conducted to obtain information about the WWTF, provide project updates, discuss
improvement alternatives, and obtain information about the City. A walkthrough of the WWTF was
conducted on April 2, 2014. During the walkthrough, information was gathered to complete the WWTF
description and evaluation presented in Chapter 3. The walkthrough also provided a chance to discuss
with the operator how the WWTF was working. A second staff meeting was conducted on June 16,
2014, to discuss capital improvements and improvement alternatives with the WWTF operator and City
administrator.

4/14/2015 Anderson Perry & Associates, Inc.
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Description of Community

The City of Union is located in Union County in northeastern Oregon. The community is situated in the
Grande Ronde Valley, approximately 15 miles southeast of the City of La Grande. The location of the
City is shown on Figure 1-1. Catherine Creek, Little Creek, and State Highways 203 and 237 pass through
the City.

Located on an alternate route for the Oregon Trail, the area was initially settled by Conrad Miller in
1862. During the next few years, establishment of a post office, flour mill, and a Wells Fargo stage line
further helped build the community. The City of Union was named by its citizens to show their loyalty to
the North during the Civil War; it was incorporated in 1878. With the establishment of Union County in
1864, the City of Union vied with the City of La Grande for the County Seat. After several changes, the
City finally secured the County Seat in 1874, a position it held until 1905 when the County Seat was
permanently transferred back to the City of La Grande.

Population

The City of Union’s population has fluctuated throughout its history. During the period of 1960 to
present, population trends have varied from a historic low of 1,490 in 1960, increasing to 2,062 in
1980, decreasing to 1,847 in 1990, and increasing to the current population. The Center for
Population Research and Census (CPRC) at Portland State University has estimated a 2013
population of approximately 2,150 people.

Employment

In past years, the City supported several industries located in and around the City. These industries
included a lumber mill, a slaughter house, and a railroad spur. These industries no longer operate,
and the City now has few industries. With its collection of historic Victorian homes and buildings,
the City’s economy is currently based primarily on businesses that serve the community,
surrounding farms, and the recreation and tourism industries.

Transportation

State Highways 203 and 237 are the major transportation routes for the City. They provide access to
Interstate 84 at points near the Cities of La Grande and North Powder, approximately 15 miles to the
northwest and 15 miles to the southwest of Union, respectively. The Union County Airport is
located approximately 11 miles from the City of Union along Highway 203, providing services for
small private, commuter, and cargo flights. The Union Pacific Railroad maintains a main line through
the Grande Ronde Valley that lies approximately 2 miles west of the City. A railroad spur line once
served the industries located in Union but is currently not in service.

Study Area

The study area for this WWFP encompasses the entire area within the City limits and Urban Growth
Boundary (UGB) of the City of Union. An illustration of the study area is shown on Figure 1-1.

4/14/2015 Anderson Perry & Associates, Inc.
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Physical Environment
Topography

The City is located in the southeast corner of the Grande Ronde Valley. The topography of the
developed portion of the City on the valley floor is fairly flat, sloping approximately one percent
toward the west. The Buffalo Peak Golf Course is located on a nearby hill and spans vertically from
the valley floor at approximately 2,800 feet to an elevation just under 3,200 feet.

Regional Geology

The Grande Ronde Valley is located in a fault-bounded depression. The valley is graben bounded by
faults to the east and west that are pulling apart. Streams located in narrow, steep-walled canyons
can be at risk of landslide damming. Catherine Creek to the east of Union, near the state park, could
be at risk for landslide damming. Failure of a landslide dam could put the WWTF at risk of mud and
debris flow.

Threatened and Endangered Species

Catherine Creek flows through the City of Union and is designated as critical habitat for steelhead,
Chinook salmon, and bull trout. Table 1-1 describes the Endangered Species Act (ESA) status for the
three species. Chinook salmon and bull trout use this reach of Catherine Creek for spawning and
rearing, and steelhead use this reach for spawning, rearing, and migrating.

TABLE 1-1
ESA Status
Federal ESA Critical Habitat
Species Status Oregon ESA Status Designated

Steelhead Threatened Sensitive Vulnerable Yes
(Oncorhynchus mykiss ssp.)
Chinook salmon Threatened Threatened Yes
(Oncorhynchus tshawytscha)
Bull trout Threatened Sensitive Critical Yes
(Salvelinus confluentus)

Climate

The climate in Union is characterized by dry, clear summer days and winters with moderate
snowfalls and colder temperatures. Situated at the canyon mouths of Pyles and Catherine Creeks,
the community is often subject to moderate to high winds. Since 1910, the Oregon State University
Experimental Station located in Union has recorded temperatures, precipitation, and other
climatological data, which it reports to the National Weather Service. Based on data for the City of
Union spanning the period of record, the average annual precipitation is 13.77 inches. The average
annual temperature is 47.9°F, with extremes varying from as high as 108°F in the summer to as low
as -27°F in the winter. However, these extremes do not occur for prolonged periods of time.

4/14/2015 Anderson Perry & Associates, Inc.
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Soils

The Natural Resources Conservation Service (NRCS) has classified two major soil complexes in the
area in and around the City of Union. The first is the Catherine-La Grande-Veazie Complex,
consisting of soil groups that are deep and poorly to well drained, and resulting from alluvial and
lacustrine deposits. These soil groups exist on the valley floor in and around the City. The surface
layers of these soil groups are composed of loams, silt loams, and silty clay loams. The sublayers
consist of silt loams, silty clay loams, and gravelly sands that change to gravelly silt loams, gravelly
loam, sands, and gravel. The soils of this complex are suitable for cultivation of a variety of crops.
However, these soils are subject to periodic flooding and fluctuating high water tables, which may
limit their use.

The Gwinly-Anatone-Ukiah Complex is the second major soil complex, consisting of soil groups that
are shallow and well drained. This complex is generally located on the ridge tops and hillsides to the
east and south of the City. The soils are relatively thin and result from decomposition of the existing
basalt bedrock. The soil layers of these groups tend to be very cobbly silt loam that range down to
very cobbly silty clay loams and extremely cobbly clays, reaching bedrock at approximately 16
inches. Soils in this complex are not typically suitable for cultivation and have high runoff potential.
With care, they are most suitable for managed grazing and wildlife habitat. The different soils
located in the City of Union are shown on Figure 1-2. A more detailed description and general maps
of these soil groups in the vicinity of the City are available in the Soil Survey of Union County Area,
Oregon, published by the NRCS.

Air Quality

The study area is relatively free of air pollution. The fall field burning of agricultural lands creates
some air pollution. These operations are controlled by the DEQ, and burning generally occurs only
when the air is able to assimilate the smoke.

Traffic volume on State Highways 203 and 237, and throughout the community, is relatively low,
producing an acceptable level of air pollution. The primary sources of air pollution are windblown
dust, wood-burning fireplaces and stoves, and vehicular traffic.

The WWTF is located approximately one-half mile west of the developed City, which helps to
mitigate any odor problems that occur.

Fish and Wildlife

Fish and wildlife are valuable resources throughout Union County. Many species of fish, upland
game birds, waterfowl, terrestrial, and aquatic fur bearers exist in the area. Significant fish and
wildlife habitat areas exist along Catherine Creek, both upstream and downstream of the City of
Union. Riparian habitats are known to support an abundance of wildlife due to excellent
environmental factors. Existing vegetation should be preserved where possible to preserve this
habitat.

4/14/2015 Anderson Perry & Associates, Inc.
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Water Resources

Hydrology

The City lies in the Catherine Creek drainage basin, a subbasin of the Grande Ronde Basin. Catherine
Creek flows year-round; however, during the summer months, mainly August and September, the
stream has extremely low flows. A summary of the flows in Catherine Creek, obtained from the
Oregon Water Resources Department (OWRD) website, is included in Appendix A. Well logs
obtained from the OWRD website for area wells show static water from two feet to seven feet
below ground.

Wetlands

According to the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory, there are
freshwater emergent and freshwater forested/shrub wetlands in and around the City of Union. A
freshwater forested/shrub wetland is described by the USFWS as a forested swamp or wetland
shrub bog or wetland, and a freshwater emergent wetland is described as a herbaceous marsh, fen,
swale and wet meadow. Area wetlands are shown on Figure 1-3.

Flood Hazards

Federal Emergency Management Agency (FEMA) floodplain map panels 410216 0428 B, 410223
0001 B, and 410216 0429 B provide a comprehensive overview of areas within the City limits and
UGB. The southwest and the north portions of the City are Zone B, which corresponds to the area
between the 100-year flood and the 500-year flood. The areas of the City adjacent to Catherine
Creek and Little Creek are designated Zone A, which is the area of the 100-year flood event. The
FEMA floodplain is shown on Figure 1-4.

Existing Water System

General

A brief description of the City's water system is included here for reference. The discussion
addresses water supply and distribution. A complete discussion of the water system is contained in
the 2004 City of Union Water System Master Plan and the 2011 Water System Master Plan Update
by Anderson Perry & Associates, Inc.

Water Sources

Currently the City of Union obtains its water supply from two groundwater wells, Well No. 2 and
Well No. 3. The City alternates its primary use between these two wells. Well No. 2 is located in the
City’s maintenance yard near the intersection of Center Street and Gale Street. Well No. 3 is located
on the hillside south of Highway 203 near the City limits and approximately 500 feet west of the
reservoir.

Well No. 1 was removed from service due to several problems. Well No. 2 was constructed in 1983
and is a fully cased, 1,200-foot deep basalt well and is currently capable of providing flows up to
approximately 1,800 gallons per minute (gpm). In order for the City to develop a backup water

4/14/2015 Anderson Perry & Associates, Inc.
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supply to Well No. 2, Well No. 3 was constructed in 1989. Well No. 3 is also a fully cased, 1,686-foot
deep basalt well and is currently capable of providing flows of up to approximately 1,300 gpm.

Treatment

The City maintains a gas chlorination system capable of disinfecting water produced by either of the
City's wells. The disinfection system is contained in a separate, ventilated chlorination room located
in the Well No. 3 pump station. In the 2011 Water System Master Plan Update, the City indicated
they would like to replace the existing gas chlorination system in the existing chlorination room in
the Well No. 3 pump station with a sodium hypochlorite system due to safety concerns and
regulatory requirements.

Water Rights

The City of Union holds three groundwater rights issued by the State of Oregon for its municipal
water wells. Well No. 1, while not currently in use, has a water right for 0.446 cubic feet per second
(cfs) (200 gpm), with a priority date of December 9, 1963. The water right for Well No. 2 is 4.01 cfs
(1,800 gpm) and has a priority date of April 21, 1983. Well No. 3 has a water right of 5.57 cfs (2,500
gpm) and a priority date of October 12, 1989. The total combined water rights for the City’s active
wells, Well No. 2 and Well No. 3, are 9.58 cfs, or approximately 4,300 gpm. The current average
capacity of the pumps installed in Wells No. 2 and 3 is approximately 1,780 gpm (3.97 cfs) and 1,265
gpm (2.82 cfs), respectively. The City of Union also holds a surface water right to Catherine Creek
for the surface water diversion that once supplied the City's water. This water right is for 3.0 cfs
(1,364 gpm) with a priority date of December 31, 1893.

Water Storage

The City of Union’s municipal water storage consists of a single welded steel ground-level reservoir with
a maximum capacity of approximately 750,000 gallons. The reservoir is located on the point of a ridge
south of Highway 203 and east of the City limits. It was constructed in 1968 and is approximately 57
feet in diameter and 40 feet tall. The reservoir serves the City of Union by gravity flow.

Existing Water Distribution System

The City’s distribution system main lines consist of approximately 102,000 feet of pipe ranging in size
from 14 inches down to 3/4 inches in diameter. Of these pipes, approximately 35 percent are asbestos
cement (AC), approximately 42 percent are polyvinyl chloride (PVC), with the remainder being
composed of steel pipe. Since the early 1980s, high density polyethylene (HDPE) service lines have been
installed, in addition to water meters.

The piping from the City’s storage reservoir consists of 14-inch diameter AC supply line connecting to a
12-inch diameter steel/PVC distribution main line. Approximately 45 percent of the distribution mains
are 6 inches in diameter and are composed of transite and PVC pipe. Of the remaining distribution
mains, approximately 28 percent are composed of 4-inch diameter pipe or smaller.

It is estimated that approximately 76 percent of the City’s existing water main lines were installed
between 1968 and 2000 through various distribution system improvement projects. The remaining
distribution piping may date back to the original construction or any improvements prior to 1952.

4/14/2015 Anderson Perry & Associates, Inc.
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Land Use

City of Union Ordinance 337 governs land use. The current zoning in the City is shown on Figure 1-5.
Five urban zones and four resource zones have been identified within the City limits: Residential,
Industrial, General Commercial, Heavy Commercial, Commercial Amusement, Rural Residential, Farm
Residential, Exclusive Farm Use, and Agricultural/Forest. Downtown Union consists of General
Commercial and is surrounded by Residential, which makes up the majority of the City. Areas on the
northeast and southwest corners of the City are Exclusive Farm Use. Industrial areas are located along
an abandoned stretch of the Union Railroad of Oregon railroad track running east-west through the
middle of the City. The abandoned mill site and the Eastern Oregon Agricultural Experimental Station
constitute the majority of the industrial area.

Existing Wastewater System

The City of Union's WWTF and collection system were originally constructed in 1977. At that time, the
community was well developed and relied on individual septic tanks and drainfields for wastewater
disposal. In 1989, a rotating screen and a Parshall flume with an ultrasonic depth measuring device
were added to the headworks. Major additions were completed in 2000. Since 2000, the collection
system has been expanded several times to support new growth, including a subdivision on Century
Drive. A general description of the wastewater system is provided hereafter.

The collection system is composed of approximately 90,000 lineal feet of gravity sewer pipe ranging
from 6 inches to 14 inches in diameter, about 12,000 lineal feet of 4-inch and 10-inch pressure sewer
pipe, one lift station, and manholes and cleanouts. The WWTF generally consists of headworks (screen,
Parshall flume, and influent lift station), a primary clarifier, a submerged biological contactor, two
rotating biological contactors, a secondary clarifier, primary and secondary anaerobic digesters, sludge
drying beds, a chlorine contact basin, and effluent and impure water pumps. The treated effluent is
discharged to Catherine Creek during the winter in accordance with the NPDES Permit and is pumped to
the Buffalo Peak Golf Course during the summer. The treated effluent is stored in a pond at the golf
course before being land-applied through an irrigation system to golf course turf. The WWTF and
collection system are discussed in greater detail in Chapters 3 and 4.

4/14/2015 Anderson Perry & Associates, Inc.
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Chapter 2 - Basic Planning and Design Data

General

This chapter presents the basic planning and design data necessary to evaluate the City of Union’s
existing wastewater collection, treatment, and disposal facilities. These data are used to determine the
facilities” ability to serve the wastewater system needs of the City for the selected planning period, and
form the basis for evaluating alternatives for required improvements. First, population information and
year 2034 population projections for the City are presented. This is followed by a summary of the
historical wastewater data and the year 2034 design criteria used for this Wastewater Facilities Plan
(WWEFP). Also, a discussion on treatment and regulatory agency requirements is provided.

Population

In order to estimate future wastewater system demands, population projections must be made.
Projections are usually made on the basis of an annual percentage increase estimated from past growth
rates tempered by future expectations. Significant population fluctuations are typical in small
communities, as demonstrated by the population history of the City of Union. The addition of a major
business, industry, or recreational facility in the community can dramatically affect the population. This
being the case, projecting increased population into the future is difficult based on the erratic nature of
Union’s population history. The large fluctuation in the City’s population has been due, historically, to
the instability of the timber industry.

The 2013 population of the City of Union is estimated to be 2,150. Past population trends for the City of
Union, comparing data from 1960 through the present, have varied from a historic low of 1,490 in 1960,
increasing to 2,062 in 1980, decreasing to 1,847 in 1990, and increasing to the current population.
Historical populations for the City are discussed hereafter and shown on Chart 2-1.

Population data for the City of Union were provided by the Center for Population Research and Census
at Portland State University. This agency is the official source of population data available in Oregon
between the official census data generated at the beginning of each decade. The University does not
project population increases for individual cities within the state. In the 1997 update to the City's 1992
WWFP (Anderson Perry & Associates, Inc.), a year 2020 projected population of 3,000 was developed.
This design population was determined by both the City’s Strategic Plan Public Infrastructure Goals and
the next highest process-limited capacity of the treatment plant after completion of proposed
improvements. If realized, this design population would represent an average annual growth rate of 4.9
percent; however, based on historical data, this does not appear to accurately represent the population
growth the City is experiencing.

In accordance with Oregon Revised Statutes (ORS) 195.025 and 195.036, Union County is responsible for
establishing and maintaining population forecasts for the cities within its jurisdiction. The Department
of Administrative Services’ Office of Economic Analysis (OEA) is the main forecasting body for the State
of Oregon and supplies population and employment projections for individual counties. OEA’s 1997
Long Term Employment and Population Forecasts estimated an average annual growth rate in Union
County of 0.39 percent for the 2000 to 2020 period. The County considered this estimate to be too low
and, in cooperation with the State of Oregon’s Land Conservation and Development Commission,
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prepared an independent population analysis and year 2020 forecast that was reviewed, revised, and
adopted by ordinance. However, results of the forecast were appealed to the Land Use Board of
Appeals where, after review, it was remanded to the County for revision. The County revised its
forecast to coincide with OEA’s new 2003 forecast and amended the ordinance in April 2003. The
original Union County Population Analysis and 2020 Forecast was prepared by The Benkendorf
Associates Corporation. The amended County forecast projected an average annual growth rate of 0.77
percent for the City of Union.

The population projections for the City as shown below (0.5, 0.77, 1.0, and 1.5 percent annual growth)
would seem a realistic range of projections based on the data currently available.

CHART 2-1
Historical and Projected Population
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* Population estimates from Portland State University's Center for Population Research and Census.
Historical population information for the City of Union is as follows:
4/14/2015 Anderson Perry & Associates, Inc.
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TABLE 2-1
Historical Population Data

Average Annual

Year Population Growth/Decline Rate (%)1 Population Change
1960 1,490 - -
1970 1,531 0.3 41
1980 2,062 3.0 531
1990 1,847 -1.1 -215
2000 1,926 0.4 79
2010 2,121 1.0 195
2011 2,140 0.9 19
2012 2,145 0.2 5
2013 2,150 0.2 5

I The time period between successive rows is variable. The average annual growth rate is calculated based on the
time span between each successive population shown.

The average historical growth rate from 1960 to 2013 is 0.69 percent per year, which is close to the
County’s projection of 0.77 percent. The City Council of Union authorized a growth rate of 0.77 percent
per year, which results in a projected population of 2,526 in the year 2034. For the purpose of this
WWEP, the 2034 design population is rounded to 2,530. It should be recognized, however, that over the
planning period of this study, the actual growth of the City of Union could either exceed or fall well
below the projected design population.

Historical Wastewater Data

This section provides a summary of the historical wastewater quality data for the City of Union’s
wastewater treatment facility. Information provided in this section was obtained from the City’s
Discharge Monitoring Reports (DMRs). Some of the values were entered into the DMRs incorrectly.
These values were discussed with the WWTF operator, and the values were corrected based on the
operator’s field notes. Influent flow values for April 2010 and March 2012 through September 2012
were inaccurate. These values were replaced with the corresponding effluent flow for the purposes of
this WWEFP.

A summary of the historical influent flows, including maximum daily flow, minimum daily flow, and the
average monthly flow as estimated by the treatment plant operator and recorded on the DMRs, is
shown on Figure 2-1. The recorded maximum daily flow, minimum daily flow, and average monthly flow
were plotted for the period between January 2008 and December 2012. The year 2012 was the most
recent complete year of data available when the analysis was performed. According to the data, the
maximum daily flow occurred on May 16, 2011, and was 0.434 million gallons per day (MGD). The
minimum daily flow occurred on July 4, 2008, and was 0.091 MGD. The average annual flow was 0.154
MGD during the same period, or about 72 gallons per capita per day (gpcd). The average monthly flows
were used to create the water balances presented in Chapter 5, and the maximum daily flow was used
in the evaluation of the Oregon Street Lift Station presented in Chapter 4.

Figure 2-2 summarizes historical influent and effluent five-day biochemical oxygen demand (BOD5)
concentrations as recorded on the DMRs during the period discussed above. As shown on Figure 2-2,
the maximum, minimum, and average influent BODs concentrations were 384 milligrams per liter
(mg/L), 135 mg/L, and 267 mg/L, respectively. The maximum, minimum, and average effluent BODs
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concentrations were 53 mg/L, 9 mg/L, and 20 mg/L, respectively. According to the DMR data, the
wastewater treatment facility (WWTF) average BODs mass loading was 330 |Ib/day and the facility
removed an average of 92 percent of the BODs. Influent concentrations of BODs and TSS were not

sampled during July, August, and September of 2008 due to a misunderstanding of sampling

requirements when effluent is discharged to the golf course ponds.

The historical influent and effluent total suspended solids (TSS) concentrations, as reported on the
DMRs during the same period described above, are shown on Figure 2-3. As illustrated on the figure,
the maximum, minimum, and average influent TSS concentrations were 450 mg/L, 40 mg/L, and 186
mg/L, respectively. The maximum, minimum, and average effluent TSS concentrations were 32 mg/L,

2 mg/L, and 7 mg/L, respectively. The WWTF's average TSS mass loading was approximately 229 pounds
per day (Ib/day). According to the data, the City's secondary wastewater facility achieved an average
TSS removal of 96 percent, which is well above the required 85 percent monthly average.

Figure 2-4 provides a summary of the historical flow and loading data discussed above. These data have
been analyzed for the purpose of establishing the future design criteria used in the evaluation of the
WWTF effluent reuse alternatives presented in Chapter 5.

Table 2-2 shows a summary of the domestic influent flow analysis for specific flow components of
interest. The flow components have been separated into dry weather flow and wet weather flow

categories.
TABLE 2-2
Influent Flow Analysis Summary*
2008 2009 2010 2011 2012
Dry Weather Flows (MGD)
Six Low Wastewater Flow Months
Dry Weather Average Flow’ 0.136 0.146 0.138 0.145 0.138
Dry Weather Maximum Daily 0.217 (7/5) 0.188 (10/22) 0.170 (2/7) 0.171 (3/27) 0.180 (4/27)
Flow®
Dry Weather Minimum Daily 0.091 (7/4) 0.118 (9/23) 0.119 (4/15) 0.121 (10/13) 0.114 (11/6)
Flow"
Dry Weather Maximum Month 0.147 0.154 (Mmar) 0.142 (Feb) 0.153 (Mar) 0.145 (Apr)
Average Flow® (Mar/May)
Wet Weather Flows (MGD)
Six High Wastewater Flow Months
Wet Weather Average Flow’ 0.152 0.162 0.159 0.179 0.152
Wet Weather Maximum Daily 0.237 (6/23) 0.239 (5/29) 0.266 (6/6) 0.434 (5/16) 0.201 (7/16)
Flow®
Wet Weather Minimum Daily 0.094 (6/28) 0.134 (12/2) 0.122 (11/5) 0.142 (12/16) 0.131 (1/30)
Flow"
Wet Weather Maximum Month 0.161 (Jan) 0.167 0.194 (Jun) 0.206 (Jun) 0.156 (Jun)
Average Flow® (Jan, May, Dec)

" For April 2010 and March 2012 through September 2012, effluent flows were used due to inaccurate influent flow

data.

zAverage flow during six low or high wastewater flow months.
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> Maximum daily flow during six low or high wastewater flow months. Refer to Table 2-3 for a definition of
maximum daily flow.

* Minimum daily flow during six low or high wastewater flow months. Refer to Table 2-3 for a definition of
minimum daily flow.

®> Maximum month average flow during six low or high wastewater flow months.

Table 2-3 summarizes the City's DMR data. Included in the summary are minimum, maximum, and
average monthly influent and effluent flows. Additionally, Table 2-3 presents the historical influent and
effluent BODs, TSS concentration, and mass loading data.

TABLE 2-3
Summary of Historical Wastewater Data
Influent Effluent
Flow Component
Maximum Daily Flow (MGD)* 0.434 5/16/2011
Minimum Daily Flow (MGD)? 0.091 7/4/2008
Average Annual Flow (MGD)® 0.154
Loading Component
Maximum Average BODs (mg/L)* 338 31
Minimum Average BODs (mg/L)° 191 12
Average BODs (mg/L)° 267 20
Average BOD; (Ib/day)® 330 26
Maximum Average TSS (mg/L)’ 314 24
Minimum Average TSS (mg/L)® 117 3
Average TSS (mg/L)° 186 7
Average TSS (Ib/day)® 229 8

Flow components are based on the DMRs for the period of January 2008 to December
2012.

"Maximum daily flow is the maximum flow that occurred over a 24-hour period.
’Minimum daily flow is the minimum flow rate that occurred over a 24-hour period.

3Average annual flow (AAF) is the average flow rate occurring over a 24-hour period
based on the total annual flow (i.e., total annual flow + 365 days). The design AAF is the
average of all of the average annual flows for each year analyzed.

*Maximum average BOD; is the maximum average monthly five-day biochemical oxygen
demand (BOD) concentration.

*Minimum average BOD; is the minimum average monthly five-day BOD.
6Average BOD; is the average five-day BOD (concentration and mass flux).
‘Maximum average TSS is the maximum average monthly total suspended solids.
EMinimum average TSS is the minimum average monthly total suspended solids.

9Average TSS is the average total suspended solids (concentration and mass flux).

The historical wastewater flows for the City of Union are lower than expected. Data collected from
many domestic wastewater systems similar to Union’s indicate that average annual flows usually range
from 80 to 120 gpcd. The typical average annual flow is 100 gpcd. Union’s average annual flow is
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approximately 72 gpcd. The lower than expected average annual per capita flow could indicate the City
does not have a significant amount of infiltration and inflow (I/1) in the collection system. The average
annual flow was evaluated by subtracting the average base flow from the average annual flow, which
determines how much flow contribution may be attributed to I/I.

Historical BODs and TSS mass loadings appear to be below average when compared with other domestic
wastewater systems similar to Union's. Typical BODs and TSS per capita contributions range from 0.15
to 0.25 Ib/cap/day with a normal contribution of approximately 0.2 Ib/cap/day. Union's BODs and TSS
per capita loadings are in the range of 0.15 Ib/cap/day and 0.11 Ib/cap/day, respectively. While BODs
loadings are close to average, TSS loadings are well below average. For design and evaluation purposes,
Union's per capita mass loading for BODs and TSS will be used.

Design Criteria

Figure 2-5 summarizes basic wastewater design criteria developed for this WWFP. Shown on Figure 2-5
are the existing and year 2034 design population, design flows, and expected future influent wastewater
strength characteristics. This figure should be referred to during the review of subsequent chapters of
this WWEFP as it provides key information upon which wastewater system improvement alternatives
were developed and evaluated.

Wastewater Flow Projections

The total future anticipated domestic wastewater flows (average annual, average dry weather,
average wet weather, maximum monthly, and maximum daily) were projected by adding the
projected average base flow to the respective estimated I/l components for each flow. The current
average base flow is defined as the daily minimum flow recorded each year averaged over the five
years of available data. Based on the data, the current average base flow is 0.113 MGD or about 53
gpcd. The year 2034 average base flow is estimated using the current per capita base flow of 53
gpcd applied to the projected design population of 2,530. The average contribution from I/I for
each flow component (average annual, average dry weather, average wet weather, maximum
monthly, and maximum daily) was estimated by taking the difference of each of the current total
flow values and the current base flow (examples: average annual I/1 contribution = current average
annual flow - base flow = 0.154 MGD - 0.113 MGD = 0.041 MGD; average dry weather I/
contribution = current average dry weather flow - base flow = 0.141 MGD - 0.113 MGD = 0.028
MGD; etc.).

For projection purposes, it was assumed that the I/ flows currently being experienced in the system
would remain constant throughout the 20-year planning period. Year 2034 1/I flows were not
decreased to account for potential future reductions due to collection system improvements,
because the nature of I/l corrective work in general is such that it is difficult to accurately predict
future success.

Mass Loadings

The domestic design mass loadings (BODs, TSS, and total Kjeldahl nitrogen [TKN]) to the wastewater
treatment facility were estimated using the design average annual per capita BODs, TSS, and TKN
contributions (refer to Historical Wastewater Data earlier in this chapter) projected to the end of the
20-year planning period using the year 2034 design population of 2,530 (i.e., mass loading [BODs,
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TSS, or TKN] = contribution [BODs, TSS, or TKN], Ib/cap/day x 2,530). Using the design mass loading
of 0.15 Ib/cap/day for BODs, 0.11 Ib/cap/day for TSS, and 0.02 lb/cap/day for TKN yields a year 2034
domestic mass loading of 388 Ib/day of BODs, 269 Ib/day of TSS, and 60 Ib/day of TKN.

Treatment and Regulatory Requirements
Liquid Treatment

The City’s existing WWTF provides secondary treatment of the City’s domestic wastewater.
Discharge of treated effluent from the WWTF is regulated under a National Pollutant Discharge
Elimination System (NPDES) Permit. The NPDES Permit (No. 101624), issued in 2004, is authorized
and administered by the Oregon Department of Environmental Quality (DEQ), and the Permit
expired on October 31, 2009. An application for renewal was made by the City to the DEQ on April
30, 2009. Although the Permit has expired, pursuant to Oregon Administrative Rules (OARs),
Chapter 340, Division 45 (340-045-0040), the conditions outlined in the existing 2004 permit apply
until a new permit is issued.

Current effluent limitations for the City of Union’s WWTF are given in the City’s 2004 NPDES Permit
(refer to Appendix B for a copy of the existing NPDES Permit). For Treated Effluent Outfall 001
(discharge into Catherine Creek at river mile (RM) 16.8, which enters the Grande Ronde River at RM
144), limitations are based on the water quality standards for waters of the Grande Ronde Basin as
established in OAR 340-041-0156, and the permitted facility average dry weather design flow of
0.365 MGD. Reclaimed Wastewater Outfall 002 (recycled water for irrigation of the golf course
fairways), is regulated by "Recycled Water Use," OAR 340-055.

Solids Treatment

As required by the Clean Water Act Amendments of 1987, the U.S. Environmental Protection Agency
(EPA) developed a regulation to protect public health and the environment from reasonably
anticipated adverse effects of certain pollutants that might be present in municipal sewage
biosolids. This regulation, The Standards for the Use or Disposal of Sewage Biosolids (Code of Federal
Regulations [CFR], Title 40, Part 503), was published in the Federal Register (58 FR 9248 to 9404) on
February 19, 1993, and became effective on March 22, 1993. The regulations that govern recycling
and disposal of sewage biosolids in Oregon are contained in OAR 340-050 and follow 40 CFR, Part
503.

The provisions of the Part 503 Rule are consistent with EPA’s policy of promoting beneficial uses of
biosolids (refer to 49 FR 24358, June 12, 1984, for further information). Land application takes
advantage of the soil conditioning and fertilizing properties of biosolids.

The Part 503 Rule includes five subparts: Subpart A - General Provisions, Subpart B - Requirements
for Land Application, Subpart C - Surface Disposal, Subpart D - Pathogen and Vector Attraction
Reduction, and Subpart E - Incineration. For each of the three use or disposal options (land
application, surface disposal, and incineration), a Part 503 standard includes general requirements,
pollutant limits, management practices, operational standards and requirements for frequency of
monitoring, recordkeeping, and reporting. Since the City of Union currently beneficially uses their
biosolids through land application, the only regulations pertaining to the City are Subparts A, B, and
D, as Subparts C and E pertain to disposal and incineration of biosolids.
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Part 503 separates biosolids into two classifications related to pathogen densities contained within
the biosolids at the time of land application: Class A and Class B. Class A biosolids have much more
stringent requirements related to pathogen density levels than do Class B biosolids. Biosolids
meeting Class A requirements can be sold in bags or bulk and applied on public areas such as lawns
and home gardens. Class B biosolids are restricted to bulk application to agricultural land,
rangeland, forest, public contact sites, or reclamation sites. Appendix C of this WWFP contains
excerpts from an EPA Guidance Document entitled A Plain English Guide to the EPA Part 503
Biosolids Rule (EPA/832/R-93/003), which more fully explains the Part 503 regulations. Appendix D
includes the City’s current DEQ-approved Biosolids Management Plan.

Other regulatory agency requirements specific to the feasible wastewater system improvements
alternatives are discussed in subsequent chapters.

Future Regulations

The DEQ completed a preliminary Reasonable Potential Analysis (RPA) for the concentration of ammonia
in the WWTF discharge into Catherine Creek. The RPA was based on ammonia data collected at the
WWTF during 2013. Based on the RPA, the DEQ has provided anticipated ammonia limits that will likely
be incorporated into the City’s next NPDES Permit. The historical ammonia data and the ammonia limits
are shown on Table 2-4. The ammonia limits depend on either fish spawning or rearing season.
Although the WWTF is achieving 68 percent ammonia removal on average, it is still not able to meet the
limits that are likely going to be imposed in the upcoming renewed permit.
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TABLE 2-4
Ammonia Summary
DEQ Proposed DEQ Proposed
Limits, Limits,
Rearing Season Spawning Season | Proposed Ammonia
Ammonia Direct (as Nitrogen), (June 16 - (October 1 - Limit Exceeded
mg/L September 30) June 15) (Yes/No)
Catherine mg/L mg/L mg/L mg/L
Date Influent | Effluent Creek Monthly | Daily | Monthly | Daily | Monthly Daily

November 26, 12.20 5.9 8.6 4.2 6.2 Yes Yes
2012*
December 4, 12.30 5.9 8.6 4.2 6.2 Yes Yes
2012*
December 25, 8.67 5.9 8.6 4.2 6.2 Yes Yes
2012*
January 1, 25.60 9.45 5.9 8.6 4.2 6.2 Yes Yes
2013*
January 9, 21.90 7.97 5.9 8.6 4.2 6.2 Yes Yes
2013*
February 3, 24.10 8.59 5.9 8.6 4.2 6.2 Yes Yes
2013*
February 3, 29.30 9.42 5.9 8.6 4.2 6.2 Yes Yes
2013+
June 20, 2013+ 19.90 12.70 0.04 5.9 8.6 4.2 6.2 Yes Yes
June 24, 34.80 10.30 0.04 5.9 8.6 4.2 6.2 Yes Yes
2013+
July 2, 2013+ 23.50 12.70 0.04 5.9 8.6 4.2 6.2 Yes Yes
July 10, 2013+ 35.30 11.40 0.04 5.9 8.6 4.2 6.2 Yes Yes
July 13,2013+ 45.10 12.70 0.04 5.9 8.6 4.2 6.2 Yes Yes
August 1, 27.90 8.30 0.04 5.9 8.6 4.2 6.2 Yes Yes
2013+
August 21, 45.40 8.75 0.04 5.9 8.6 4.2 6.2 Yes Yes
2013+
September 26, 43.80 6.81 0.04 5.9 8.6 4.2 6.2 Yes Yes
2013+
Maximum 45.40 12.70 0.04
Minimum 19.90 6.81 0.04
Average 31.38 10.15 0.04

All Catherine Creek samples taken were <0.04 mg/L.

Samples from the dates denoted with * were processed by Neilson Research Corporation.

Samples from the dates denoted with + were processed by Analytical Laboratories, Inc.

Design Capacity

The three components of a wastewater system (collection system, treatment system, and treated
effluent discharge system) all have specific design capacities. The DEQ requires certain constraints to be
met by the various system components to ensure appropriate measures are in place to protect public
health and allow efficient operation of a wastewater system.
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Collection System

In general, a collection system's piping (sewer) is designed to flow full only under peak flow
conditions. It is general practice to design sewer piping such that sufficient velocity is developed
regularly to flush out any solids that may have been deposited during low flow periods. The usual
practice is to design the slopes for gravity sanitary sewers to ensure a minimum velocity of 2 feet
per second when flowing one-half full or full. In order to accomplish this, the minimum design slope
for an 8-inch gravity sewer pipe is about 0.004 feet per foot. Additionally, it is desirable to design a
gravity sewer to flow one-half full or less under average design flow conditions and not surcharge
under peak flow conditions.

Other components of a collection system that must be designed in accordance with DEQ standards
are wastewater pump stations. The Oregon Standards for Design and Construction of Wastewater
Pump Stations (DEQ, May 2001) contain detailed requirements related to these facilities. The basic
requirements of these standards are that the wastewater pump station must have the ability to pass
the peak hourly flow rate with the largest pump out of service, have a secondary source of electrical
power, and have a complete alarm system. The collection system is discussed in greater detail in
Chapter 4.

Wastewater Treatment and Effluent Discharge

Wastewater treatment design capacity and conditions vary depending on the receiving water body
or land area to which treated waste will be discharged. Therefore, wastewater treatment and
effluent discharge design criteria are inherently linked.

The treatment and monitoring requirements for use of recycled water (or water used for irrigation)
are described in OAR 340-055. These OARs list the methods, procedures, and restrictions required
for the use of recycled waters for beneficial uses. These OARs provide definitions of water quality-
related terms, discuss policies and guidelines generally applicable across the state, and discuss
minimum design criteria for waste treatment and control facilities.
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Historical Monthly Influent Flows
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City of Union, Oregon

Summary of Historical Wastewater Data
January 2008 through December 2012

Influent Effluent
Daily Daily Daily Daily
Daily Daily Total Daily Daily Maximum | Minimum [ Average Daily Daily Maximum | Minimum | Average Daily Daily Daily Daily
Maximum | Minimum | Average Monthly | Maximum | Minimum | Average BODs BODs BODs Maximum | Minimum | Average TSS TSS TSS Maximum Minimum Average Maximum Minimum Average Total
Flow Flow Flow Flow BODs BODs BODs Loading Loading Loading TSS TSS TSS Loading Loading Loading | Temperature | Temperature | Temperature Flow Flow Flow Monthly Flow
Date (MGD) (MGD) (MGD) (mg) (mg/L) (mg/L) (mg/L) (Ib/day) (Ib/day) (Ib/day) (mg/L) (mg/L) (mg/L) (Ib/day) (Ib/day) (Ib/day) (°C) (°C) (°C) (MGD) (MGD) (MGD) (mg)
Jan-08 0.187 0.144 0.161 4.999 269 141 205 393 193 282 247 134 185 325 184 253 10.10 7.0 8.5 0.205 0.153 0.172 5.332
Feb-08 0.163 0.138 0.150 4.358 225 186 205 261 234 250 194 151 178 239 190 218 11.30 7.7 9.5 0.246 0.140 0.171 4.945
Mar-08 0.169 0.129 0.147 4.571 242 179 205 315 213 247 217 178 195 268 211 233 11.20 9.1 10.3 0.165 0.132 0.147 4.557
Apr-08 0.164 0.136 0.148 4.450 275 193 233 434 234 287 198 154 177 248 197 217 12.30 9.0 10.9 0.178 0.137 0.154 4.610
May-08 0.169 0.131 0.147 4.564 311 260 283 374 395 343 227 166 195 288 186 238 15.30 10.9 13.1 0.178 0.138 0.156 4.844
Jun-08 0.237 0.094 0.152 4.549 311 258 286 434 353 382 186 153 166 254 183 222 15.60 12.3 13.8 0.185 0.139 0.160 4.810
Jul-08 0.217 0.091 0.134 4.154 17.20 14.8 15.8 0.189 0.148 0.165 5.121
Aug-08 0.155 0.119 0.132 4.103 18.30 15.9 16.9 0.174 0.136 0.154 4.776
Sep-08 0.156 0.122 0.135 4.051 17.30 15.2 16.2 0.201 0.140 0.160 4.785
Oct-08 0.153 0.121 0.133 4.109 290 275 284 322 284 305 317 307 314 357 325 337 17.30 12.8 14.3 0.218 0.072 0.139 4.317
Nov-08 0.154 0.123 0.134 4.109 291 227 258 321 266 287 315 194 235 347 225 261 14.10 11.3 13.0 0.166 0.124 0.144 4.324
Dec-08 0.196 0.126 0.156 4.824 250 162 191 277 186 238 203 111 142 230 136 178] 13.20 7.6 10.6 0.192 0.136 0.164 5.072
Jan-09 0.193 0.155 0.167 5.163 282 214 255 402 315 357 186 133 167 251 195 234 11.80 7.0 9.4 0.211 0.161 0.175 5.418
Feb-09 0.183 0.147 0.159 4.458 278 205 226 352 260 294 176 144 166 246 179 217 10.80 8.2 9.4 0.216 0.150 0.169 4.731
Mar-09 0.170 0.139 0.154 4.771 267 236 249 334 276 313 194 49 145 256 57 185 11.00 8.3 9.8 0.185 0.148 0.162 5.033
Apr-09 0.167 0.146 0.156 4.665 300 231 264 391 305 341 216 153 177 263 204 228 12.60 9.6 11.1 0.172 0.148 0.160 4.788
May-09 0.239 0.145 0.167 5.177 262 223 239 364 292 320 201 137 174 305 176 235 14.50 10.9 12.7 0.201 0.155 0.171 5.305
Jun-09 0.179 0.141 0.155 4.652 262 207 239 329 262 302 374 131 219 465 166 275 15.80 14.0 14.8 0.189 0.148 0.165 4.947
Jul-09 0.182 0.129 0.148 4.576 250 243 247 331 266 292 228 209 218 284 225 257 18.30 15.4 16.8 0.210 0.149 0.172 5.321
Aug-09 0.155 0.128 0.141 4.381 241 198 227 279 228 262 189 142 172 225 163 198 18.70 16.6 17.8 0.179 0.144 0.167 5.190
Sep-09 0.146 0.118 0.132 3.961 262 194 233 295 216 255 223 164 188 251 171 207, 19.30 16.1 17.7 0.235 0.138 0.160 4.789
Oct-09 0.188 0.132 0.152 4.720 326 208 255 381 264 327 206 127 169 242 161 216 16.80 13.0 15.3 0.194 0.135 0.158 4.887
Nov-09 0.182 0.128 0.147 4.400 334 285 310 401 342 376 214 185 194 257 224 236 14.40 11.0 12.8 0.170 0.128 0.149 4.472
Dec-09 0.194 0.134 0.167 5.178 345 219 276 544 318 401 311 145 206 490 198 297 13.30 9.0 11.1 0.194 0.133 0.161 4.984
Jan-10 0.174 0.135 0.152 4.717 292 241 270 370 282 339 208 145 180 267 200 225 11.80 8.6 10.6 0.171 0.135 0.150 4.656
Feb-10 0.170 0.128 0.142 10.858 332 276 296 354 308 334 227 179 200 243 201 225 11.40 9.3 10.5 0.154 0.128 0.130 3.898
Mar-10 0.160 0.126 0.141 4.376 342 289 306 380 331 350 232 157 190 273 189 217 12.00 10.1 11.0 0.148 0.118 0.133 4.133
Apr-10 0.158 0.119 0.139 3.802 288 225 261 343 251 300 395 134 222 481 150 259 13.20 9.9 11.8 0.158 0.119 0.139 4.179
May-10 0.175 0.134 0.150 4.638 379 264 303 478 320 370 271 176 219 341 222 266 14.50 10.8 12.5 0.167 0.128 0.145 4.508
Jun-10 0.266 0.147 0.194 5.821 312 220 264 424 301 385 223 147 182 306 201 268 15.20 13.0 14.1 0.262 0.122 0.184 5.529
Jul-10 0.171 0.134 0.147 4.551 343 224 288 397 319 358 255 160 202 305 204 253 17.50 14.5 16.0 0.184 0.138 0.158 4.903
Aug-10 0.153 0.127 0.137 4.253 273 223 252 319 254 283 242 142 190 283 162 214 18.20 16.6 17.3 0.163 0.135 0.146 4.526
Sep-10 0.153 0.125 0.135 4.042 353 224 274 368 239 301 231 147 181 241 161 198] 18.00 15.6 16.9 0.159 0.134 0.145 4.359
Oct-10 0.157 0.123 0.135 4.199 349 254 296 393 275 331 219 145 174 247 157 194 17.30 13.6 15.7 0.170 0.124 0.145 4.490
Nov-10 0.199 0.122 0.148 4.437 335 278 297 436 287 347 229 143 186 296 183 215) 15.40 9.9 13.2 0.227 0.123 0.149 4.469
Dec-10 0.202 0.150 0.163 5.063 323 284 301 407 396 400 216 88 165 297 111 220) 13.20 1.8 11.2 0.203 0.148 0.164 5.094
Jan-11 0.210 0.157 0.182 5.635 291 197 242 449 334 373 173 142 159 268 219 244 11.60 8.2 10.1 0.207 0.143 0.172 5.346
Feb-11 0.193 0.150 0.163 4.558 286 251 265 363 331 347 166 137 151 223 183 198] 19.90 8.3 10.4 0.173 0.140 0.151 4.241
Mar-11 0.171 0.138 0.153 4.736 292 226 265 409 303 348 174 127 156 234 171 204 11.60 9.7 10.5 0.179 0.136 0.156 4.827
Apr-11 0.180 0.144 0.160 4.797 294 241 274 405 326 375 191 154 177 268 208 242 11.80 9.3 10.7 0.193 0.150 0.166 4.991
May-11 0.434 0.143 0.204 6.310 298 208 254 502 356 417 181 79 149 344 175 240 13.20 10.5 11.8 0.468 0.140 0.203 6.281
Jun-11 0.250 0.167 0.206 6.180 286 223 265 525 379 443 169 109 138 251 206 229 14.90 12.0 13.3 0.313 0.172 0.224 6.727
Jul-11 0.165 0.133 0.146 4.528 309 236 280 386 293 346 192 171 182 226 209 221] 17.10 13.9 15.5 0.178 0.138 0.158 4.904
Aug-11 0.162 0.130 0.142 4.409 291 250 272 359 288 327 219 166 191 259 201 229 18.10 16.3 17.1 0.192 0.140 0.155 4.812
Sep-11 0.164 0.131 0.146 4.371 303 266 280 380 297 330 203 162 179 222 191 210 18.10 15.4 16.6 0.179 0.132 0.159 4.758
Oct-11 0.149 0.121 0.133 4.119 337 270 297 373 279 326 225 97 180 250 113 195 17.50 13.6 15.3 0.157 0.110 0.139 4.310
Nov-11 0.164 0.142 0.152 4.561 275 250 262 351 298 330 205 143 171 251 191 214 13.80 10.6 12.2 0.215 0.080 0.143 4.287
Dec-11 0.173 0.142 0.156 4.847 295 210 261 394 269 342 203 157 187 262 213 244 12.70 8.3 10.5 0.227 0.117 0.162 5.019
Jan-12 0.193 0.131 0.154 4.763 273 135 212 326 173 260 191 40 117 241 61 142 11.20 8.7 10.1 0.178 0.099 0.150 4.659
Feb-12 0.158 0.131 0.145 4.201 257 229 245 324 288 302 179 147 168 215 191 206 11.90 8.6 10.0 0.159 0.135 0.143 4.158
Mar-12 0.156 0.117 0.138 3.651 347 267 311 385 310 351 418 153 273 464 177 307 11.60 7.8 10.4 0.156 0.117 0.138 4.290
Apr-12 0.180 0.132 0.145 3.273 208 213 271 298 172 235 257 162 214 231 131 186 13.70 9.4 11.9 0.180 0.132 0.145 4.346
May-12 0.170 0.146 0.153 4517 384 286 338 494 334 418 450 112 246 593 149 307 14.30 11.4 12.7 0.170 0.146 0.153 4.740
Jun-12 0.187 0.139 0.156 4.674 379 296 324 468 368 415 253 171 217 308 211 279 15.80 12.9 14.2 0.187 0.139 0.156 6.114
Jul-12 0.201 0.135 0.155 4.780 305 252 282 385 317 356 223 159 191 275 172 226 17.90 15.0 16.6 0.201 0.135 0.155 4.805
Aug-12 0.161 0.137 0.148 4.156 313 239 273 379 293 334 204 146 181 247 179 222 18.70 15.6 17.3 0.161 0.137 0.148 4.577
Sep-12 0.158 0.127 0.137 5.342 377 230 276 452 255 315 178 154 166 197 175 188 18.00 15.8 16.9 0.158 0.127 0.137 4.104
Oct-12 0.153 0.122 0.135 4.185 323 219 274 340 243 293 228 171 197 240 190 211 16.90 12.5 14.8 0.153 0.122 0.135 4.177
Nov-12 0.149 0.114 0.134 4.024 347 261 297 411 272 322 205 121 171 208 134 183 14.90 10.2 13.1 0.155 0.115 0.129 3.877
Dec-12 0.156 0.125 0.138 4.276 327 274 298 371 302 339 215 156 194 256 174 221 12.90 7.1 10.8 0.141 0.113 0.131 4.047
Maximum 0.434 0.167 0.206 10.858 384 296 338 544 396 443 450 307 314 593 325 337, 19.90 16.6 17.8 0.468 0.172 0.224 6.727
Minimum 0.146 0.091 0.132 3.273 208 135 191 261 172 235 166 40 117 197 57 142] 10.10 1.8 8.5 0.141 0.072 0.129 3.877
Average 0.181 0.132 0.151 4.677 302 233 267 381 287 330 229 147 186 284 181 229 14.77 11.3 13.1 0.192 0.133 0.156 4.775
Notes: Some values entered into the Discharge Monitoring Reports incorrectly were replaced with correct values based on a telephone
conversation with Ralph Riomondo, City of Union Wastewater Operator, January 15, 2014. CITY OF
Influent flow values for April 2010 and March 2012 through September 2012 were inaccurate and were replaced with the UNION, OREGON FIGURE
corresponding effluent flow for the purpose of this WWFP. anderson WASTEWATER FACILITIES PLAN
I

Page 1 of 4

.

e
ESS DClmES, inc.

SUMMARY OF HISTORICAL
WASTEWATER DATA

2-4




City of Union, Oregon
Summary of Historical Wastewater Data
January 2008 through December 2012
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WASTEWATER DATA

Cont.

Effluent
Daily Daily
Daily Daily Average Maximum Minimum Average Daily Daily Daily Daily
Daily Daily Maximum Minimum Average Daily Daily Daily Daily Total Total Total Total Maximum Minimum Average Maximum Minimum Average
Maximum Minimum Average BODs BODs BODs BODs Maximum Minimum Average TSS Maximum Minimum | Average TSS Daily Daily Chlorine Chlorine Chlorine Chlorine Sodium Sodium Sodium Sodium Sodium Sodium
BODs BODs BODs Percent Loading Loading Loading TSS TSS TSS Percent |TSS Loading|TSS Loading| Loading Maximum Minimum Used Residual Residual Residual Bisulfite Bisulfite Bisulfite Thiosulfite | Thiosulfate | Thiosulfate
(mg/L) (mg/L) (mg/L) Removal (Ib/day) (Ib/day) (Ib/day) (mg/L) (mg/L) (mg/L) Removal (Ib/day) (Ib/day) (Ib/day) pH pH (gal) (percent) (percent) (percent) (Ib) (Ib) (Ib) (Ib) (Ib) (Ib)
23.0 18.4 21.7 89.4 33.62 25.68 30.37 8.50 5.50 6.60 96.4 11.2 7.94 9.19 7.59 7.25 14 26 11 18 26 11 18
20.6 14.2 17.7 91.4 29.50 18.65 24.28 8.50 5.00 7.00 96.1 11.6 7.17 9.53 7.47 7.18 13 23 10 16 23 10 16
19.6 14.0 17.1 91.7 23.92 15.60 20.33 5.50 3.00 4.50 97.7 6.3 3.65 5.38 7.45 7.20 12 0.03 0 0.01 17 11 14
37.5 13.0 23.5 89.9 46.88 15.10 28.87 5.00 3.00 4.20 97.6 6.0 4.00 5.13 7.47 7.13 12 0.02 0 0 20 9 14
27.6 16.0 22.3 92.1 34.31 21.50 28.45 5.50 3.50 4.20 97.8 7.5 4.67 5.53 7.38 6.96 14 0.07 o] 0.01 18 7 14
29.9 23.4 25.6 91.0 40.40 29.82 33.40 8.50 4.50 5.80 96.5 10.9 5.70 7.54 7.30 5.58 13 0.06 0 0.01 18 8 14
7.10 6.90 14
7.11 6.82 14
7.30 6.91 15
22.3 17.9 20.0 93.0 27.18 19.12 23.81 7.50 4.50 6.00 98.1 8.4 4.80 7.18 7.17 6.76 13 30 7 17 30 7 17
18.5 11.2 15.3 94.1 20.68 14.06 18.01 25.50 4.00 10.40 95.6 31.9 4.97 12.59 7.29 7.04 13 0.03 0 0.01 22 12 18
20.0 13.6 16.9 91.2 28.13 19.26 22.22 6.00 4.00 4.50 96.8 9.2 4.77 6.02 7.30 7.09 12 0.05 0 0.01 23 14 19
21.7 16.3 19.6 92.3 31.90 25.30 28.35 7.00 1.50 4.50 97.3 9.8 2.33 6.41 7.36 7.13 12 0.06 0 0.02 21 11 17
30.6 18.9 23.1 89.8 40.78 25.37 31.56 6.00 4.00 4.70 97.2 8.3 5.60 6.49 7.41 7.11 12 0.03 0 0.01 13 10 17
26.3 14.4] 18.4 92.6 34.60 19.26 24.85 6.50 4.00 5.00 96.6 9.1 4.67 6.59 7.32 7.00 12 0.03 0 0 19 12 16
26.4 12.9 19.1 92.8 33.30 15.96 24.99 7.00 4.00 5.10 97.1 9.8 4.94 6.78 7.39 7.07 11 0.04 0 0.01 22 12 15
16.3 13.4, 14.7 93.9 25.41 18.47 20.74 5.50 4.50 4.80 97.2 8.6 6.00 6.73 7.29 7.04 11 0.06 0 0.01 20 12 16
16.5 14.6 15.6 93.5 20.93 17.97 19.90 7.00 4.00 5.30 97.6 9.3 5.60 7.08 7.47 6.90 13 0.05 0 0.02 19 11 15
7.35 6.90 18
7.30 7.04 17
7.50 7.21 14
7.72 7.38 13 0.06 0.03 0.05 26 22 24
53.3 19.2 30.9 90.0 62.28 22..13 36.79 13.50 4.00 7.40 96.2 15.8 5.17 8.55 7.74 7.39 14 0.07 0 0.02 24 14 18
30.5 16.0 20.0 92.7 74.57 20.00 33.18 7.00 4.00 5.60 97.3 18.9 5.74 10.48 7.85 7.27 14 0.06 0 0.02 26 17 21
20.7 15.3 17.0 93.7 27.38 18.73 21.59 5.50 3.00 4.90 97.3 7.2 3.98 6.14 7.54 7.27 13 0.05 0 0.02 26 12 20
28.2 13.8 20.6 93.0 28.18 13.79 20.63 31.96 15.64 23.82 88.1 7.0 3.00 5.40 7.52 7.26 13 0.05 0 0.02 22 15 19
28.6 22.7 25.0 91.6 31.00 25.16 27.85 7.50 5.00 6.00 97.0 8.6 5.25 6.65 7.47 7.11 12 0.03 0 0.02 22 14 18
22.1 19.9 21.4 93.0 26.42 23.50 24.81 7.50 3.00 5.50 97.1 9.1 3.25 6.47 7.33 6.89 12 0.06 0 0.02 24 12 19
20.9 17.3 18.6 93.9 26.00 19.85 22.40 7.00 3.00 5.20 97.6 8.6 3.45 6.46 7.21 6.90 13 0.05 0 0.01 26 16 20
35.5 12.4 19.5 92.6 50.94 17.96 26.50 13.00 5.50 8.20 95.5 18.7 7.63 10.99 7.13 6.60 15 0.03 0 0.01 42 11 24
6.87 6.60 13
8.70 6.63 13
6.91 6.55 14
7.10 6.60 14
24.7 14.9 19.7 93.4 32.93 16.52 24.02 18.00 5.00 10.90 94.1 20.6 6.21 12.83 7.21 6.86 12 0.06 0 0.02 35 13 23
26.6 19.8 22.4 92.6 34.99 26.71 30.44 9.50 6.50 7.50 95.5 12.9 8.67 10.19 7.28 6.80 12 0.72 0 0.03 24 8 18
26.6 16.6 21.7 91.0 39.98 24.18 32.00 7.00 4.00 5.60 96.5 10.3 5.34 8.30 7.85 6.82 11 8 0 0.27 24 13 18
19.0 16.4, 17.2 93.5 23.08 19.17 20.40 10.00 4.50 6.60 95.6 11.8 5.25 7.88 7.91 6.82 10
18.5 12.0 15.3 94.2 26.19 16.44 20.62 8.00 4.00 6.60 95.8 11.9 4.97 8.98 7.28 6.94 11 0.07 0 0.02 24 5 16
26.2 17.8 20.6 92.5 35.86 22.31 27.72 6.50 5.50 6.20 96.5 9.3 7.52 8.36 7.32 6.87 12 0.03 0 0.01 26 10 17
27.0 11.6 17.6 93.1 32.37 19.29 27.50 8.00 3.00 5.80 96.1 13.1 6.66 9.00 7.51 6.73 13 0.06 0 0.01 44 16 24
19.0 15.8 17.4 93.4 39.23 22.65 30.94 6.00 5.00 5.50 96.0 10.3 8.61 9.47 6.90 6.50 14 0.07 0 0.02 30 17 25
6.86 6.51 14
7.20 6.26 15
6.82 6.47 14
7.06 6.49 12
14.1 9.2 11.8 95.5 16.80 10.95 13.58 4.20 2.70 3.40 98.0 5.0 3.18 3.92 6.97 6.63 12 0.05 0 0.01 38 10 23
25.0 21.3 22.7 91.3 32.93 25.88 28.88 10.60 5.80 8.30 95.6 12.3 7.06 10.50 7.18 6.78 13 0.05 0 0.01 46 15 27
29.7 15.7 21.3 90.0 41.31 21.35 28.63 13.70 4.50 7.60 91.7 17.0 6.12 10.04 7.12 6.79 13 0.04 0 0.01 28 12 21
32.6 19.4 24.2 90.1 38.11 21.98 29.18 15.30 7.60 11.10 93.4 17.9 8.62 13.52 7.25 6.85 11 0.04 0 0.01 24 16 21
28.7 17.1 22.2 92.9 32.10 19.75 24.69 19.30 5.70 11.80 95.7 21.4 6.61 13.10 7.22 6.82 13 0.07 0 0.02 29 18 23
24.5 11.4 19.1 93.0 27.01 13.03 21.53 10.50 6.30 8.10 96.2 12.2 7.09 9.18 7.38 6.79 13 0.05 0 0.01 36 11 25
7.10 6.47 15
6.85 6.55 17
7.08 6.40 19
6.99 6.42 15
7.11 6.76 17
7.12 6.77 19
19.9 13.0 15.7 94.7 21.00 14.50 17.00 5.00 4.00 4.67 97.3 4.9 4.59 4.76 7.22 6.74 16 0.03 0 0.01 52 14 26
38.0 23.9 29.4 90.1 43.10 24.78 32.12 6.00 2.00 3.80 98.0 6.8 2.07 4.14 7.25 6.25 16 0.06 0 0.01 35 20 28
53.3 23.9 30.9 95.5 74.57 29.82 36.79 31.96 15.64 23.82 98.1 31.9 8.67 13.52 8.70 7.39 19 30 11 18 30 22 24 52 20 28
14.1 9.2 11.8 89.4 16.80 10.95 13.58 4.20 1.50 3.40 88.1 4.9 2.07 3.92 6.82 5.58 10 0 0 0 13 7 14 22 5 16
25.6 16.0 20.0 92.3 33.73 19.99 25.72 9.49 4.57 6.74 96.2 11.5 5.46 8.04 7.31 6.83 14 2 1 1 22 12 17 31 13 22
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City of Union, Oregon
Summary of Historical Wastewater Data
January 2008 through December 2012

Effluent
Daily Daily Daily Daily

Daily Daily Daily Daily Daily Daily Daily Daily Maximum Minimum Average Maximum Minimum Average

Maximum Minimum Average Maximum Minimum Average Maximum Minimum Average Maximum Minimum Average Receiving Receiving Receiving Receiving Receiving Receiving

Total Total Total E.coli E. coli E. coli Fecal Fecal Fecal Total Total Total Stream, Stream, Stream, Stream, Stream, Stream,
Ammonia Ammonia Ammonia Coliform Coliform Coliform Coliform Coliform Coliform Coliform Coliform Coliform Stream Flow | Stream Flow | Stream Flow | Temperature | Temperature | Temperature

Date Nitrogen Nitrogen Nitrogen (CFU/100 ml) | (CFU/100 ml) | (CFU/100 ml) | (CFU/100 ml) [ (CFU/100 ml) | (CFU/100 ml) | (CFU/100 ml) | (CFU/100 ml) | (CFU/100 ml) (cfs) (cfs) (cfs) (°F) (°F) (°F)
Jan-08 1.19 0.0 0.24 3 0 2 397.1 19.6 92.2 33.3 32.7 33.2
Feb-08 1.77 0.0 0.44 126 0 33 139.5 30.3 71.9 40.2 33.2 34.9
Mar-08 1.56 0.0 0.64 25 1 9 74.3 27.1 54.9 42.0 35.0 39.0
Apr-08 2.91 0.0 0.78 16 0 8 225.7 43.8 107.5 46.6 35.9 41.8
May-08 2.63 0.0 1.05 42 1 18 1,656.0 155.9 613.2 45.9 41.0 43.7
Jun-08 1.00 0.0 0.25 5 0 1 768.5 271.3 511.7 52.9 42.6 47.3
Jul-08 1.00 0.0 0.75 7 3 5 452.9 15.5 130.6 58.1 52.2 55.5
Aug-08 1.00 0.0 0.25 7 0 4 29.2 8.5 16.1 65.4 57.3 60.8
Sep-08 3.83 0.0 1.94 80 0 36 43.8 9.1 15.3 58.7 49.7 54.3
Oct-08 1.00 0.0 0.40 14 0 6 64.8 13.4 22.5 56.7 39.9 46.1
Nov-08 1.41 0.0 0.35 32 0 13 240.0 23.1 56.4 48.7 34.5 40.8
Dec-08 1.19 0.0 0.64 26 3 12 341.1 39.9 141.9 42.0 33.2 34.9
Jan-09 1.00 0.0 0.50 19 2 8 1.0 0.0 0.50 872.3 58.7 318.7 34.8 33.2 33.4
Feb-09 1.41 0.0 0.60 26 3 14 5.0 0.0 1.75 547.0 24.1 106.2 41.3 33.2 35.7
Mar-09 1.19 0.0 0.44 23 2 8 4.0 0.0 1.20 167.5 60.4 99.5 42.9 33.6 38.2
Apr-09 1.00 0.0 0.25 7 0 3 1.0 0.0 0.25 652.6 96.3 275.8 45.8 38.5 42.2
May-09 1.00 0.0 0.25 7 0 4 1.0 0.0 0.25 857.0 211.9 494.1 51.3 40.6 44.6
Jun-09 1.57 0.0 0.78 34 1 13 7.0 0.0 2.60 1,537.0 96.3 372.6 27.0 46.0 50.5
Jul-09 1.00 0.0 0.25 13 2 5 2.0 0.0 0.50 98.2 1.2 37.3 66.2 18.0 58.5
Aug-09 1.68 0.0 0.42 28 0 8 7.0 0.0 1.75 78.1 0.1 18.9 68.1 56.7 62.3
Sep-09 1.00 0.0 0.25 6 0 2 3.0 0.0 0.75 88.2 0.8 9.2 66.0 49.1 58.4
Oct-09 0.00 0.0 0.00 1 0 1 54.0 9.6 24.0 51.6 37.3 44.9
Nov-09 2.11 0.0 0.53 135 0 36 10.0 0.0 2.50 52.5 17.9 30.1 46.5 33.7 38.1
Dec-09 1.19 0.0 0.24 18 0 4 5.0 0.0 1.00 368.5 26.1 139.8 35.0 33.2 33.3
Jan-10 1.19 0.0 0.80 17 1 7 4.0 0.0 1.50 205.2 31.4 70.9 39.0 22.2 35.3
Feb-10 1.31 0.0 0.58 10 1 5 3.0 0.0 1.25 45.2 14.1 34.5 41.7 33.8 38.1
Mar-10 1.19 0.0 0.24 16 0 5 4.0 0.0 1.00 85.9 22.2 54.3 48.5 35.0 40.2
Apr-10 0.00 0.0 0.00 2 0 1 712.6 45.2 212.1 47.0 35.0 42.5
May-10| 1.00 0.0 0.50 3 1 2 1.0 0.0 0.50 950.7 189.0 381.9 46.9 39.4 43.8
Jun-10 1.32 0.0 0.66 18 0 7 1.3 0.0 0.66 2,008.0 270.1 687.5 55.7 44.3 48.0
Jul-10| 0.00 0.0 0.00 5 0 2 289.9 8.0 90.0 60.9 51.4 57.1
Aug-10| 4.61 0.0 1.15 86 0 22 19.0 0.0 4.75 12.7 2.9 6.7 64.1 54.1 60.5
Sep-10 1.00 0.0 0.40 14 0 3 1.0 0.0 0.40 78.1 3.5 10.7 59.6 51.9 56.1
Oct-10 1.00 0.0 0.25 3 0 2 1.0 0.0 0.25 55.5 7.9 20.1 56.9 42.9 49.2
Nov-10 0.00 0.0 0.00 13 0 4 164.6 49.5 80.2 49.5 33.3 39.3
Dec-10 1.41 0.0 1.00 39 0 16 7.0 0.0 3.20 258.5 58.7 113.6 38.4 33.1 35.0
Jan-11 0.00 0.0 0.00 20 0 7 1,247.0 100.6 410.4 40.2 33.2 35.0
Feb-11 1.00 0.0 0.75 18 1 8 2.0 0.0 1.00 124.0 72.5 97.3
Mar-11 9.96 0.0 2.28 152 0 33 42.0 0.0 9.40 350.1 72.5 134.8 43.3 35.2 39.8
Apr-11 2.91 0.0 1.31 42 5 18 12.0 0.0 5.00 639.7 182.7 288.4 44.2 38.3 41.8
May-11 2.78 0.0 0.70 41 0 11 12.0 0.0 3.00 2,173.0 208.5 793.4 49.8 41.6 43.9
Jun-11 5.01 0.0 1.27 74 0 18 21.0 0.0 5.00 1,423.0 740.3 979.9 50.1 43.1 46.0
Jul-11 1.00 0.0 0.50 8 0 4 2.0 0.0 0.75 733.0 114.3 337.8 56.8 45.5 52.4
Aug-11 5.24 0.0 1.25 98 0 21 23.0 0.0 4.80 94.1 5.7 40.9 62.7 56.5 59.2
Sep-11 2.63 0.0 0.96 29 0 10 11.0 0.0 3.50 30.3 0.0 16.2 62.1 53.2 57.5
Oct-11 2.21 0.0 1.05 32 4 13 10.0 0.0 3.00 109.6 8.5 54.5 55.6 39.9 48.1
Nov-11 3.56 0.0 1.17 17 1 8 15.0 0.0 4.20 124.0 62.0 92.8 42.6 33.4 35.8
Dec-11 5.70 0.0 1.82 102 0 28 27.0 0.0 8.50 402.0 121.6 257.4 33.5 33.0 33.2
Jan-12 3.72 0.0 1.43 39 0 15 15.0 0.0 4.50 565.3 62.0 155.4 38.0 33.2 34.3
Feb-12 6.31 0.0 1.46 102 0 22 28.0 0.0 6.00 258.2 55.5 95.0 39.7 33.5 35.9
Mar-12 44.00 3.0 25.00 27 9 17 101.3 3.1 44.85 306.4 80.0 168.2 44.0 34.7 39.9
Apr-12 36.00 1.0 16.33 3 1 2 62.4 1.0 39.13 2,109.0 215.3 643.3 47.3 37.7 42.9
May-12 2.00 1.0 1.33 166 4 67 2.0 1.0 1.33 1,353.0 319.2 555.4 49.0 37.7 44.9
Jun-12 17.00 3.0 9.00 17 2 7 20.7 7.5 13.67 365.0 107.0 198.7
Jul-12 2.00 2.0 2.00 16 16 16 8.0 8.0 8.00 117.0 2.9 40.3 16.2 14.5 15.4
Aug-12 3.20 3.2 3.20 2 2 2 6.4 6.4 6.40 5.0 1.4 2.9 16.3 11.4 14.9
Sep-12 21.20 1.0 11.10 66 1 23 5.0 1.0 3.00 3.6 0.9 2.4 14.2 11.2 12.6
Oct-12 27.10 2.0 20.00 32 3 14 21.0 2.0 15.75 13.0 0.7 6.5
Nov-12 7.00 2.0 4.50 6 5 6 7.5 2.0 4.75 65.0 32.0 41.4 9.0 0.5 5.3
Dec-12 12.8 12.3 12.6 35.20 1.0 18.10 88 8 48 37.1 37.1 37.10 91.0 31.0 48.1 6.4 0.0 2.2
Maximum 12.8 12.3 12.6 44.00 3.2 25.00 166 16 67 101.3 37.1 44.85 2,173.0 740.3 979.9 68.1 57.3 62.3
Minimum 12.8 12.3 12.6 0.00 0.0 0.00 1 0 1 1.0 0.0 0.25 3.6 0.0 2.4 6.4 0.0 2.2
Average 12.8 12.3 12.6 4.92 0.3 2.41 35 1 12 13.5 1.6 6.03 463.7 77.3 186.1 45.0 35.9 40.8
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( City of Union, Oregon
Summary of Historical Wastewater Data
January 2008 through December 2012

Solids Aerobic Primary Digester Aerobic Secondary Digester Reclaimed Water Effluent Golf Ponds

Maximum | Minimum | Average Maximum| Minimum | Average | Average

Quantity | Quantity | Quantity |[Maximum|Minimum | Average Percent Quantity | Quantity | Quantity | Percent |[Maximum|Minimum | Average
Maximum|Minimum | Average Land Land Land Septage | Septage | Septage Volatile Irrigated | Irrigated | Irrigated | Effluent Depth Depth Depth
Acres Acres Acres Applied Applied | Applied |Received|Received |Received| TSto Solids Total Date (in./acre) | (in./acre) | (in./acre) | to Fresh (gal) (gal) (gal)
Date Applied | Applied | Applied (gal) (gal) (gal) (gal) (gal) (gal) Digester | Reduced | Solids | Temperature pH DO Temperature pH DO Jan-08 9.2 9.0 9.1
Jan-08 Feb-08 9.1 9.0 9.1
Feb-08 Mar-08 9.3 9.1 9.2
Mar-08 Apr-08 9.2 9.0 9.1
Apr-08 4.48 44.40 1.58 19.8 7.11 1.67 May-08 9.5 8.8 9.1
May-08 Jun-08 9.6 8.8 9.2
Jun-08 Jul-08 1.739 0.003 0.277 0.399 9.6 8.5 9.2
Jul-08 Aug-08 0.385 0.000 0.198 0.305 9.6 7.8 8.8
Aug-08 Sep-08 0.390 0.000 0.121 0.225 8.5 7.2 7.7
Sep-08 30,400 30,400 30,400 4.99 39.28 1.61 18.7 6.96 1.37 Oct-08 0.195 0.000 0.012 0.033 10.1 8.0 95
Oct-08 Nov-08 9.8 9.0 9.4
Nov-08 8 8 8 5.09 39.37 1.61 16.8 7.09 1.26 Dec-08 89 8.2 85
Dec-08 Jan-09 7.9 7.6 7.7
Jan-09 Feb-09 75 6.9 72
Feb-09 4.9 2.1 3.5 26,600] 11,400 19,000 4.00 42.60 1.19 14.7 7.08 1.21 Mar-09 95 6.9 82
Mar-09 Apr-09 9.2 8.0 8.7
Apr-09 May-09 9.5 8.8 9.2
May-09 Jun-09 9.0 8.2 8.6
Jun-09 Jul-09 0.312 0.000 0.224 0.388 9.1 78 8.6
Jul-09 4.2 1.4 2.6 22,800 7,600 14,250 4.43 42.47 1.39 24.4 6.63 1.21 Aug-09 104 6.8 82
gzg'gg Sep-09 0.302 0.000 0.153 0.378 8.9 6.4 7.1
- Oct-09 8.8 6.3 7.6
Oct-09 Nov-09 71 6.6 6.9
Nov-09 Dec-09 7.1 6.9 7.0
'3:2‘22 Jan-10 7.0 6.9 7.0
- Feb-10 6.8 6.5 6.7
Feb-10 4.9 4.9 4.9 56,600]  26,600] 26,600 4.90

Mar-10 9.1 2.8 6.0 __49.400] __15.200] 32,300 Xi:-ig 0.010; 0010, 0010 . 2 L2
,\’,Tg;jg o May-10 8.9 8.7 8.8
Tao-10 : Junl—lO 9.2 8.9 9.0
Jul-10 0.293 0.000 0.226 0.441 8.3 7.6 8.1
AJungg 5.6 1.4 3.6 30,400 7,600 19,760 4.41 40.11 1.41 25.6 6.81 0.63 Aug-10 067 0006 R 0255 57 BT G
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Preliminary Design Criteria

EXISTING FUTURE
2014 * 2034 *
/% Total [ m _° Total ®
Population 2,150 7 2,530
Average Base Flow (ABF), MGD® — 0.113 —- 0.133
Per Capita Flow, gpcd - 53 - 53
Average Annual Flow (AAF), MGD 0.041 0.154 0.041 0.174
Per Capita Flow, gpcd 19 72 16 69
Average Dry Weather Flow (ADWF), MGD 0.028 0.141° | 0.028 0.161
Per Capita Flow, gpcd 13 66 11 64
Average Wet Weather Flow (AWWF), MGD 0.048 0.161° | 0.048 0.181
Per Capita, gpcd 22 75 19 72
Maximum Month Flow (MMF), MGD 0.093 0.206 0.093 0.226
Per Capita, gpcd 43 96 37 89
Maximum Daily Flow (MDF), MGD 0.321 0.434 0.321 0.454
Per Capita, gpcd 149 202 127 179
Peak Hour Flow (PHF), MGD 0.693 *° 0.783
Per Capita, gpcd - 322 - 309
Average Influent BODs, mg/L ——- 267 — 267
Ib/day 330 388
Ib/capita/day —— 0.153 ---- 0.153
Average Influent TSS, mg/L ---- 186 -—-- 186
Ib/day 229 269
Ib/capita/day -—-- 0.107 - 0.107
Average Influent TKN'!, mg/L — 40 — 41
Ib/day 51 2 60
Ib/capita/day - 0.024 - 0.024

1 Existing 2014 column based on a review of previous five years of historical data.

2 The average contribution from infiltration and inflow (I/l) for each flow component (AAF,
ADWF, AWWF, MMF, and MDF) was estimated by taking the difference of each of the
current total flow values and the current base flow (example: average annual I/l contribution =
current AAF - ABF = 0.154 MGD - 0.113 MGD = 0.041 MGD).

3 Existing total flows and mass loads are based on historical plant operating data (i.e.,
Discharge Monitoring Reports).

4 Population projected using a 0.77 percent growth rate for the City of Union based on the 2013
population.

5 For projection purposes, it was assumed that the 1/l flows currently being experienced in the
system will remain constant throughout the planning period.

6 Future total flow is estimated by taking the sum of the future ABF and I/l (example: AAF =
0.113 MGD + 0.041 MGD = 0.174 MGD).

7 Source: Portland State University, July 1, 2013, Certified Estimate.

8 ABF is defined as the daily minimum flow recorded each year averaged over the five years of
available data.

9 ADWF and AWWF calculated from Table 2-2 data.

10 Based on an assumed factor of 4.5 times the AAF.

11 Total Kjeldahl Nitrogen (organic nitrogen and ammonia nitrogen). Assumed concentration
based on typical domestic wastewater influent values.

12 Mass loading estimated using AAF.

BODs = 5-day biochemical oxygen demand MGD = million gallons per day
gpcd = gallons per capita per day TKN = Total Kjeldahl Nitrogen
Ib/day = pounds per day TSS = total suspended solids

mg/L = milligrams per liter
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Chapter 3 - Existing Wastewater
Treatment Facility Description and
Evaluation

Introduction

This chapter provides an overview of the existing wastewater treatment facility (WWTF) components
and treatment process. This chapter also contains an evaluation of the WWTF to serve the 20-year
population design capacity, meet anticipated National Pollutant Discharge Elimination System (NPDES)
Permit limits, and comply with anticipated regulatory requirements.

Existing Wastewater Treatment Facility

Background

The City of Union’s original mechanical WWTF was constructed in 1977. Union’s collection system
and original lift station were also constructed in 1977. A discussion of the collection system and the
Oregon Street Lift Station is contained in Chapter 4. The 1977 WWTF consisted of a preliminary
treatment system (headworks) with comminutor, primary and secondary clarifiers, rotating
biological contactors (RBCs), aerobic digester, and chlorine disinfection.

Several minor updates were implemented in 1989. These updates were needed to correct erratic
meter readings at the headworks and remove inorganic materials from the wastewater flow. The
updates added a new Parshall flume, ultrasonic flowmeter, and a rotating screen. The rotating
screen proved to be too fine and required a coarser screen to allow larger biological particles to
pass. A spray bar was added to prevent screen blinding from organic materials.

A full-scale treatment plant construction and rehabilitation project took place in 1999 through 2001.
The reconstruction activities modified the headworks, RBCs, chlorine contact basin, blower and
sludge pumping room, control building, and aerobic digester. Several components were
rehabilitated as part of the project, including the headworks, RBCs, and primary and secondary
clarifiers. The project also added several process components: submerged biological contactor
(SBC), effluent filter, chlorine contact basin, effluent pump station, impure water pump station,
aerobic digester, sludge drying beds, and a building containing the blowers, generator, and electrical
controls. Figure 3-1 provides an aerial photograph of the existing WWTF, and Figure 3-2 provides a
site plan of the existing WWTF.

A wastewater effluent reuse system was completed in conjunction with the year 2000 wastewater
system improvements project. The wastewater effluent reuse facility transfers treated wastewater
effluent to the Buffalo Peak Golf Course for utilization as irrigation water. The wastewater effluent
reuse facility is composed of an effluent pump station (located at the WWTF), approximately 9,600
feet of 10-inch forcemain effluent transmission line, and a liquid storage/flow equalization pond and
irrigation pump station (both located at the golf course). The recycled effluent is subsequently
distributed onto the golf course through a dedicated sprinkler system in strict compliance with
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Oregon Administrative Rule 340-055. Components of the wastewater reuse system are described
later in this chapter. Approximately 64 acres of the golf course are irrigated using the treated
effluent. Approximately 124 acres at the golf course are available for irrigation.

2000-2020 Wastewater Treatment Facility Design Capacity

The capacity of the WWTF with the year 2000 improvements was designed to meet the needs of
approximately 3,000 people. The following table summarizes the main design parameters.

TABLE 3-1
Years 2000-2020 Design Capacity
Flows Loadings
Average flow 0.345 MGD Average BODs 630 |b/day
Average dry weather flow 0.302 MGD Peak BOD;s 717 Ib/day
Average wet weather flow 0.807 MGD Average TSS loading 630 Ib/day
Peak hour flow 1.10 MGD Peak TSS loading 717 Ib/day

BOD; = Five-day biochemical oxygen demand
Ib/day = Pounds per day

MGD = Million gallons per day

TSS = Total suspended solids

Figure 2-5 in Chapter 2 projects a population of 2,530 people, an average flow of 133,000 gallons
per day (gpd), and an average BOD; loading of 388 |b/day at the end of the 20-year planning horizon
covered by this Wastewater Facilities Plan (WWFP). All projected loadings are below the WWTF
treatment capacity. However, the WWTF was designed to reliably meet or exceed known and
anticipated regulatory requirements in effect during the year 2000 design phase.

Since 2000, new regulations have been imposed, and the City of Union's NPDES Permit renewal is
expected to include ammonia limits. Preliminary analyses, based on unofficial but expected
ammonia limits, show that Union's WWTF cannot meet the anticipated ammonia limitations in its
present configuration. This deficiency can be dealt with by adding treatment components to the
WWTF or by completely removing effluent discharge to Catherine Creek. Removing effluent flow
from Catherine Creek and discharging the WWTF effluent in an alternate manner, such as land
application, removes the NPDES permitting process and the associated ammonia limit. Alternatives
to treat WWTF effluent ammonia or removing effluent flow from Catherine Creek are discussed in
Chapter 5.

Existing Wastewater Treatment Facility Overview

The City of Unions’ existing mechanical WWTF provides secondary treatment of the City’s domestic
wastewater. Tertiary treatment is available from the effluent travelling bridge rapid sand filter;
however, this filter has been off line for several years and is not currently operational. The WWTF
generally consists of a preliminary treatment system, primary clarification, secondary biological
treatment system, secondary clarification, aerobic sludge digestion system, sludge drying beds,
liquid hypochlorite (chlorine) disinfection, dechlorination, and outfall to Catherine Creek during the
winter months or to the golf course for storage and land application during the summer months.
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In general, the WWTF separates solids from liquids and treats the separated components through a
sludge treatment and biological treatment process. Wastewater flows through the headworks to a
primary clarifier where the screened influent flow is clarified. Separated solids are wasted to the
aerobic digesters, and primary effluent proceeds to the SBC/RBC system for biological treatment.
Flow proceeds from the SBC/RBC to the secondary clarifier. Solids removed during secondary
clarification are returned to the headworks, and secondary effluent is discharged through the
chlorine contact chamber to Catherine Creek or to the Buffalo Peak Golf Course for irrigation. Sludge
(solids) accumulates in the aerobic digesters. Liquid (called supernatant) separates from the solids
portion of the sludge during treatment in the aerobic digesters. Supernatant is returned to the
headworks while treated sludge is discharged to drying beds or to a sludge transportation truck for
application on active agricultural land.

The following paragraphs describe the WWTF buildings and system components and provide a brief
explanation of their functions in the overall system. An evaluation of major components follows in

the Wastewater Treatment Facility Process Evaluation section of this chapter. Figure 3-3 provides a

process schematic diagram of the existing WWTF.

Wastewater Treatment Facility Building Descriptions

The Union WWTF utilizes three main buildings to house treatment system components and a fourth
building for repairs and storage.

1. The headworks building is constructed of concrete and houses the influent composite sampler,
6-inch Parshall flume, mechanical fine screen, manual bar screen, and influent pumps.

2. The control building was constructed in multiple stages over many years using various
construction techniques. A large portion of the building was constructed using concrete
masonry units (concrete blocks). The control building houses the WWTF office and lavatory,
electrical room, laboratory, dechlorination room, sodium hypochlorite room, and sludge
pumping room.

In addition to the main components listed above, the control building contains personal
protective equipment, the Right-to-Know station with Material Safety Data Sheets, and an
emergency shower and eyewash station. The control building also contains the human machine
interface (HMI) for the telemetry system and provides a central location for alarms.

3. The blower/generator/electrical building was constructed with split face concrete masonry units
and houses the SBC blowers, digester blowers, master control center (MCC), plant backup
generator, and associated items.

4. The maintenance building was constructed using a structural steel frame covered with raised-rib
metal siding. This building is used for equipment repair, tool storage, and parts storage.

Preliminary Treatment (Headworks)

Wastewater flows into Union’s WWTF headworks through a 14-inch diameter asbestos cement pipe.
The headworks consist of a mechanical fine screen and bar rack, Parshall flume, composite sampler,
and influent pumps. Wastewater flows through the mechanical fine screen, which collects rags,
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sticks, and other inorganic objects for landfill disposal. Wastewater then enters the influent pumps
through a Parshall flume that meters the flow. At this point in the treatment system, a flow-paced
composite sampler collects a raw influent sample. The wastewater collects in a wetwell to be
pumped into the headworks outfall structure, where it flows by gravity to the primary clarifier. A
plan view of the headworks is shown on Figure 3-4.

Screens

Entering the headworks, the influent channel turns 90 degrees and becomes the screening
channel containing the mechanical fine screen. The mechanical fine screen is a Lakeside
Equipment "Micro Strainer" screen with effective 1/4-inch openings. The wastewater first
passes through the screen openings, where the inorganic materials are collected. The solids are
then removed from the screen basket by a screw conveyor. While in this conveyor, screenings
are washed, compacted, and dewatered before they are deposited in a container for disposal.

The operation of the conveyor is controlled automatically by water elevation in front of the
screen and by a timer. An ultrasonic sensor is installed on the upstream side. The sensor
actuates the conveyor operation when the wastewater level reaches a set elevation. This
elevation may be adjusted in the sensor. The operation is also interlocked with a 24-hour
programmable timer that allows a cleaning cycle to be performed at a set time, regardless of
water elevation.

A bar screen with 1-inch openings is located in the screening channel of the headworks outfall
structure. The bar screen provides temporary backup screening of inorganic items entering the
WWTF when the mechanical fine screen is off line. The bar screen requires manual cleaning
(usually with a rake) and manual screenings disposal.

Parshall Flume

The 6-inch Parshall flume is a controlled constriction in the wastewater influent flow channel.
Wastewater backs up behind the constriction so the depth is proportional to the flow. By
measuring the depth at a given point, the influent flow can be determined. The influent flow
measurement can be read manually or automatically; however, the flow is normally read
automatically with an ultrasonic sensor and associated electronics.

The ultrasonic sensor is mounted above the Parshall flume channel a fixed distance upstream
from the flume throat. The sensor measures the variation in flume flow depth and continuously
transmits a signal to a flow monitor located in the headworks sampler room. The flowmeter
calculates, records, and totalizes the influent flow and echoes this information to the
programmable logic controller (PLC) panel.

Composite Influent and Effluent Samplers

The composite influent sampler is located in the headworks sampler room. It draws influent
samples through a suction tube installed in the influent channel upstream from the Parshall
flume. The refrigerated sampler has a flexible program that allows control of sample size and
manual, time-paced, or flow-paced sampling. Variable sampling capabilities are needed to
obtain composite samples in compliance with the NPDES Permit.
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The effluent composite sampler is located on the west side of the effluent pump station.
Samples are collected from the bottom of the effluent pump station before final discharge. The
effluent composite sampler is the same brand, model, and type as the influent sampler and has
the same capabilities.

Influent Pumping

The screened and metered wastewater flows into the influent lift station wetwell. Influent
Pumps No. 1 and No. 2 pump from this wetwell and discharge into the headworks outfall
structure. Each influent pump is a 7.5 horsepower (Hp) Gorman Rupp self-priming centrifugal
pump with an operating range of 200 to 600 gallons per minute (gpm). Each pump motor is
explosion-proof and equipped with a variable frequency drive (VFD).

The influent pumps function as a duplex system to maintain a flow equal to the headworks
inflow. The lead pump starts when rising wetwell levels reach a depth equaling 75 percent of
the wetwell operating range. The rising wetwell level then causes the VFD on the lead pump to
increase the pump’s speed in linear proportion to the rise in the wetwell level until the pump is
operating at a flow rate equal to the inflow. If the wetwell level continues to rise, the pump
speed will continue to increase to match the inflow until the pump’s maximum speed and
discharge capacity are reached. If the wetwell level exceeds 100 percent of the pump's
operating range and is increasing, the lag pump starts. The lag pump’s VFD will also increase the
pump’s speed linearly to match rising wetwell levels until both pumps are operating at a flow
rate equal to the inflow.

The lag pump’s maximum speed and discharge are restricted to a specific set point of
approximately one-third that of the lead pump. Restricting the lag pump’s discharge prevents
hydraulic overloading of the primary clarifier and potential spills.

As inflow decreases, the VFDs for both pumps decrease their speeds in linear proportion to the
decrease in wetwell level. The lag pump reaches its minimum speed and stops pumping when
the wetwell depth returns to approximately 88 percent of the wetwell operating range. The
lead pump continues to decrease its speed and discharge capacity to match the decrease in
wetwell depth until the wetwell level drops to 50 percent of the wetwell operating range.

At this point, the lead pump is operating at its minimum pump speed and discharge capacity and
continues pumping until the depth in the wetwell drops to approximately 15 percent of the
wetwell operating range. The lead pump then stops and the lead/lag designation between the
two pumps switches for the following pump cycle. If wastewater flows do not vary sufficiently
to provide acceptable pump cycling, the lead/lag function can be programmed to switch pumps
every 24 hours.

A level-indicating pressure sensor is used to sense the wetwell level and provide pump
sequencing and control. Two float switches are also used to provide high and low water alarms.
If the alarms are triggered, the control system’s autodialer will notify selected personnel for
response. In addition to the VFD control, each pump has a Hand-Off-Auto switch, with fixed
high and low pump speeds, for manual dewatering of the influent lift station wetwell.

4/14/2015

Anderson Perry & Associates, Inc.

G:\Clients\Union\Wastewater\482-38\Reports\WWFP\Report.docx Page 3-5



City of Union, Oregon
Wastewater Facilities Plan Chapter 3

Primary and Secondary Treatment

Clarifiers

The plant has two clarifiers, one primary and one secondary. Wastewater flows from the
headworks to the primary clarifier. The primary clarifier provides primary sedimentation
treatment (clarification) and removes readily settleable solids and floating materials, effectively
reducing the suspended solids and BODs content. The primary clarifier also removes scum from
the wastewater. Solids and scum removed in the primary clarification process are wasted to the
aerobic digesters. The years' 2000-2020 clarifier design parameters are listed on Table 3-2. The
design parameters exceed the requirements represented by the year 2034 projected flow and
solid loadings, making the clarifiers adequate over the time frame represented by this WWFP
and the current NPDES Permit requirements. Anticipated NPDES Permit ammonia limits will not
affect clarifier adequacy or function. A comprehensive evaluation of the clarifiers is contained in
the Wastewater Treatment Facility Process Evaluation section of this chapter. Figures 3-5 and 3-
6 provide illustrations of the clarifiers.

TABLE 3-2
Clarifier Design Parameters for the Years 2000-2020

Primary Clarifier

Diameter (ft) 24
Side Water Depth (ft) 10
Effective Surface Area (ft°) 450
Volume (gallons) 33,820
Overflow Rate at 0.345 MGD (gpd/ft’) 765
Detention Time at 0.345 MGD (hours) 2.4
Dry Solids Loading at Total Average Combined Loading (Ib/day/ftz) 1.5

Secondary Clarifier

Diameter (ft) 28
Side Water Depth (ft) 14
Effective Surface Area (ft°) 615
Volume (gallons) 64,400
Overflow Rate at 0.345 MGD (gpd/ft’) 560
Overall Detention Time at 0.345 MGD (hours) 4.5
Dry Solids Loading at Average Sludge Loading (Ib/day/ft’) 0.49

Effluent from the primary clarifier flows to the SBC/RBC for biological treatment. Treated
effluent subsequently flows to the secondary clarifier to further clarify the effluent and remove
settleable solids (humus) created through the SBC/RBC treatment process, floatable material,
and scum. Settleable solids from the secondary clarifier treatment process are returned to the
headworks and scum is combined with the primary clarifier’s scum and wasted in the aerobic
digester.
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Each clarifier is equipped with a mechanical rotating mechanism that moves sludge to the

center of the clarifier basins with plow-type scrapers. The sludge then flows into the center of
the clarifier and into the feed well. The feed well provides an environment of limited agitation
that helps create settleable floc and directs the flow toward the bottom center of the clarifier.

A skimmer, installed on the drive shaft of each clarifier’s rotating mechanism, collects scum and
floatables from the surface of the wastewater and moves the material to the outside edge of
the basins. At the end of each revolution, the skimmer empties into the scum trough. Scum is
then wasted to the aerobic digesters. Scum baffles prevent scum from flowing over the effluent
weirs. The clarified effluent leaves either clarifier by flowing under the scum baffle and over a
steel ring containing V-notch weirs, into an effluent launder which is circumferential to the
clarifier.

In summary, the clarifiers provide quiescent conditions so incoming solids will settle to the
bottom of the tanks. In each clarifier, the settled sludge is collected by a rotating scraper
mechanism to a center sludge hopper. The secondary sludge is wasted by gravity to the influent
pump station wetwell where it is combined with screened plant influent and pumped to the
primary clarifier. The combined primary and secondary sludge collected in the primary clarifier
is periodically wasted to the aerobic digesters.

Biological Contactors and Biological Treatment Description

Submerged Biological Contactor

Effluent from the primary clarifier flows into the SBC unit. The SBC consists of a 12-1/2-foot
diameter, 25-foot long, 3-stage shaft containing plastic media. The SBC shaft is installed in a
rectangular concrete tank and is supported on both ends by submerged bearing assemblies.
The plastic media rotates slowly in the tank. Approximately 85 percent of the media surface
is submerged. The portion of the media at the center of the SBC (core media) is submerged
at all times. Only the outer portion of the media is alternately exposed to the atmosphere
and submerged in the wastewater. Figures 3-7 and 3-8 show the SBC units. Table 3-3
summarizes the SBC design parameters for the years 2000-2020.
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TABLE 3-3
SBC Design Parameters for the Years 2000-2020
Number of Units 1
Shaft
Stages 3
Media Surface Area (sq. ft.)
Stage 1 74,200
Stage 2 33,200
Stage 3 33,200
Total Media Surface Area 140,600
Drive Air
Air Requirement (Drive and Process) Standard Cubic Feet per Minute (scfm) 155
Average Organic Loading (or First Stage)* (Ib. SBODs/1,000 sq. ft./day) 3.41
Average Hydraulic Loading (gpd/sq. ft.) 2.5

*Assumes 20 percent removal of BODs in the primary clarifier, 50 percent of SBC influent BODs is soluble
(SBODs) = 252 pounds of SBODs in influent.

The SBC process is aerobic. To prevent anaerobic conditions, oxygen must be provided to
the submerged organisms on the core media. Oxygen is provided by releasing low pressure
air from headers located below the media. Low pressure air does double duty by also
rotating the SBC. Air cups attached to the outside edge of the media trap some of the
released air. The captured air produces a buoyant force that rotates the SBC. The rising air
bubbles and the emergence of media out of the water creates shearing forces on the fixed-
film biomass, causing loosely-held, excess biomass to slough off into the mixed liquor. This
sloughed biomass settles for removal in the secondary clarifier.

Rotating Biological Contactors

In addition to the SBC there are two RBC units at the WWTF. Effluent from the SBC flows
into RBC No. 1 and effluent from RBC No. 1 flows in series to RBC No. 2. Effluent from the
RBC units flows into the secondary clarifier. Each RBC unit consists of a shaft containing
plastic media. Each RBC shaft is installed in a rectangular concrete tank and is supported on
both ends by bearing assemblies. Unlike the SBC, the RBC units are mechanically driven
utilizing a 5 Hp electric motor and chain drive assembly. The wastewater within the RBC
tanks does not receive aeration because the units are roughly 40 percent submerged.
Atmospheric aeration of the biomass occurs as the shafts rotate through the wastewater
and into the air. Capacity of the RBC units can be increased by providing air flow to the
submerged portion of the media. The RBC facility has been constructed with the necessary
aeration piping to allow for the addition of aeration equipment when needed. Figure 3-9
shows the RBCs. Table 3-4 summarizes the RBC design parameters for the years 2000-2020.
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TABLE 3-4
RBC Design Parameters for the Years 2000-2020
Number of Units 2
Shaft Each 1
Configuration Series
Media Surface Area Each (Soft) (sq. ft.) 56,000
Drive Mechanical
Hp 5
Average Hydraulic Loading (RBC No. 1) (gpd/sq. ft.) 3.1
Average Organic Loading (RBC No. 1)* (Ib. SBODs/1,000 sq. ft./day) 0.77

*Assumes 83 percent removal of SBOD; through SBC, or 15 milligrams per liter (mg/L) SBODs
concentration in influent to RBC No. 1.

Blowers

Air is provided to the SBC via two variable speed positive displacement blowers (one duty,
one standby) located in the blower room of the blower/generator/electrical building, as
shown on Figure 3-10. Each blower is provided with a 10 Hp inverter duty electric motor
and rated at 220 scfm at 7 pounds per square inch (psi) while rotating at 3,450 rotations per
minute. VFDs allow the air flow to be adjusted to match demand.

Control of the blowers can be accomplished automatically or manually. With the switch in
the Auto position, the status of each blower will be controlled by the PLC. A mass
flowmeter, located on the main discharge header, monitors the air flow rate to the SBC.
The PLC subsequently adjusts the blower speed to maintain a set point air flow rate as
determined by the mass flowmeter. The PLC also provides automatic alternation of the
blowers for purposes of monitoring similar run times and to equalize blower unit wear.
Manual blower operation is accomplished by overriding the automatic system at the control
panel with the Hand-Off-Auto switch.

Covers

To protect the shaft media and biological growth from direct sunlight exposure, inclement
weather conditions, and vandalism, the SBC and RBCs are covered. The covers consist of
structural fiberglass reinforced plastic (FRP). The covers are equipped with hinged access
ports and doors to allow the operator to view the media and service the shaft drives. There
are no reported deficiencies with the FRP covers.

Tertiary Treatment

Effluent Filter

Although currently off line, a travelling bridge rapid sand filter can be utilized for tertiary
treatment of the WWTF effluent. The travelling bridge rapid sand filter is designed to polish
effluent from the secondary clarifier before disinfection. The additional filtering step reduces
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TSS in the wastewater, which in turn reduces chlorine demand and increases disinfection
effectiveness.

The travelling bridge rapid sand filter is housed in a concrete tank. The travelling bridge portion
of the filter system, together with the sand media, occupies the filter basin, which occupies the
main central portion of the filter. A filter influent channel flanks the filter basin on the upstream
side, and an effluent channel flanks the filter on the downstream side. The influent and effluent
channels have a clear space of 3 feet and continue along the full length (19 feet) of the filter
basin. The central filter basin is 12 feet wide, 19 feet long, and 5 feet deep. The wastewater is
normally 3 feet deep.

The overall width of the travelling bridge rapid sand filter is 22 feet, and the overall length is 25
feet 8 inches. The larger overall area is needed to contain walkways and ancillary equipment.

The filter is protected from weather and debris from neighboring trees by a FRP roof/enclosure
that is similar in design to the RBC and SBC covers.

Fourteen individual cells form the filtration area. Each cell is separated by stainless steel sheets
containing sand filter media. Each cell has porous underdrain plates that support the sand filter
media and ensure even distribution of backwash (hydraulic cleaning of media) water.

As flow containing suspended solids is applied to the filter, the solids are deposited on the
uppermost surface of the media, forming a mat. As the mat forms, it creates a barrier that
contributes to solids removal by straining solids from the water. Most solids removal occurs in
the mat.

As solids are removed and form the mat, the permeability of the sand filter media decreases.
The permeability rate is measured by comparing the water level in the filter compartment to the
effluent channel. When the headloss through the sand filter media increases to a predetermined
point, a backwash cycle of the sand filter media begins.

During the backwash cycle, the travelling bridge moves down the length of the tank, draws
backwash water from the effluent channel, and pumps it through the filtrate ports in reverse
flow. Each cell is backwashed individually to minimize the variation in wastewater flow through
the filter and subsequent wastewater treatment processes. The effluent filter design
parameters are evaluated in the Wastewater Treatment Facility Process Evaluation section of
this chapter. Table 3-5 summarizes the effluent filter design parameters for the years 2000-
2020.
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TABLE 3-5
Effluent Filter Design Parameters for the Years 2000-2020
Type of Filter Travelling Bridge Rapid Sand
Number of Units 1
Size 12 feet wide by 15 feet long (180 ft°)
Hydraulic Loading
At Design Average Annual Flow 1.3 gpm/ft2
At Design Average Wet Weather Flow 1.5 gpm/ft2
At Design Peak Wet Weather Flow 3.1 gpm/ft2
At Design Peak Hour Flow 4.2 gpm/ft’

Disinfection

Chlorine Disinfection System

Disinfection is needed to inactivate harmful bacteria found in the effluent before it is discharged
into Catherine Creek or reused at the golf course for irrigation. Twelve percent solution sodium
hypochlorite, delivered in 55-gallon drumes, is used as the disinfection chemical. The disinfection
system consists of a chemical feed system and the chlorine contact basin facility.

The chemical feed system supplies sodium hypochlorite via a manifold to the suction side of two
flow-proportional motor-driven metering pumps (only one metering pump works at a time) that
pump the solution to the sodium hypochlorite injection point(s). A valve vault located just
southeast of the effluent filter provides control of the sodium hypochlorite injection points.
Sodium hypochlorite solution can be directed to the manhole just downstream of the secondary
clarifier, to the effluent box of the effluent filter, or to both at the same time. If the effluent
filter is off line, sodium hypochlorite injection occurs at the manhole only.

After chlorination, the wastewater flows into the chlorine contact basins. The chlorine contact
basins consist of three serpentine concrete tanks that provide the Oregon Department of
Environmental Quality (DEQ)-required chlorine contact time. The tanks are equipped with
wooden baffle walls that create narrow channels within the tank. Each basin is sloped to a drain
to facilitate draining and cleaning and each basin can be isolated independently for maintenance
and cleaning.

The chlorinated wastewater flows through the channels of the basins and over the weir gates.
After flowing over the weir gates, the wastewater flows into the effluent pump station wetwell,
where it is directed over a 90-degree V-notch weir, dechlorinated with sodium bisulfite, and
discharged through the outfall and into Catherine Creek, or pumped to the Buffalo Peak Golf
Course for beneficial reuse. Effluent pumped to the golf course is not dechlorinated because
the chlorination process helps control microbial growth in the golf course 10-inch effluent
supply forcemain. Table 3-6 summarizes the chlorine treatment design parameters for the years
2000-2020.
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TABLE 3-6

Chlorine Treatment Design Parameters for the Years 2000-2020

Hypochlorite Storage Tanks

Number of Tanks 2

Volume of Each Tank (gallons) 50
Dosing Pump

Number of Pumps 2

Capacity of Pump (gallons per hour [gph]) 5.0

Type of Pumps

Motor-driven diaphragm metering
four-pulley belt drive

Chlorine Contact Basins

Number of Basins

3

Minimum Volume (All Three Basins in Service)

17,800 gallons

Maximum Volume (All Three Basins in Service)

23,150 gallons

Detention Time (All Three Basins in Service)

1.2 hours at average annual design flow

Detention Time (All Three Basins in Service)

0.4 hour at peak hour design flow

The chlorine contact basins require periodic cleaning to achieve maximum disinfection
efficiency. Cleaning frequency depends on effluent quality and weather. Lower effluent quality
and hotter temperatures promote conditions of rapid solids accumulation and algae growth.

Generally the chlorine contact basin(s) should be cleaned every other week but at least monthly.
Additional cleaning may be needed during the hottest months.

Dechlorination System

This section describes the dechlorination system. Chlorine can be toxic to aquatic animals and
organisms at relatively low concentrations. Dechlorination is needed to neutralize chlorine and
is the final wastewater treatment step before discharging to Catherine Creek.

General

The dechlorination system is located in a dedicated dechlorination room in the control
building. The dechlorination system equipment consists of metering pumps, tank, scale,
associated valves, tubing, and fittings. The dechlorination system delivers a controlled dose
of reducing chemical to the treated chlorinated wastewater, effectively removing the
chlorine residual and consequential harmful effects to aquatic life forms. Table 3-7
summarizes the dechlorination system design criteria for the years 2000-2020.

4/14/2015
G:\Clients\Union\Wastewater\482-38\Reports\WWFP\Report.docx

Anderson Perry & Associates, Inc.

Page 3-12



City of Union, Oregon
Wastewater Facilities Plan Chapter 3

TABLE 3-7
Dechlorination System Design Criteria for the Years 2000-2020

Bisulfite Storage Tanks*
Number of Tanks 1
Volume of Tank (gallons) 50
Dosing Pump
Number of Pumps 2
Capacity of Pump (gph) 0.45
Type of Pump Solenoid-driven diaphragm metering flow-paced via
4-20 mA input from the effluent flowmeter

*The 2000 upgrade project used sodium bisulfite as the dechlorination chemical. This has been
changed to sodium thiosulfate for improved operator safety.

Operation

Sodium thiosulfate is delivered in granular form and contained in a 55-gallon polyethylene
drum. The WWTF operator transfers the appropriate amount of sodium thiosulfate to a
plastic 50-gallon tank and adds warm water to dissolve the granules. Once dissolved, the
operator meters the sodium thiosulfate solution to the discharge point in the chlorine
contact chamber (emergency effluent pump wetwell) where it is injected into the
wastewater outfall stream with two flow proportional solenoid-driven metering pumps and
mixed with an air diffuser. Only one of the two pumps operates at any one time. The air rate
in the air diffuser is adjustable by use of a 1-inch ball valve located at the dechlorination
chamber. The Wastewater Treatment Facility Process Evaluation section of this chapter
contains a discussion of operation effectiveness.

Effluent Pump Station and Forcemain

Wastewater flows from the chlorine contact chamber to a multipurpose effluent pump station. The
effluent pump station accommodates both gravity flows and pumped flows to Catherine Creek as
well as pumped flows to Buffalo Peak Golf Course. Figure 3-11 illustrates the effluent pump station.

When discharging flows to Catherine Creek, wastewater effluent flows via gravity out of the chlorine
contact basin into the effluent pump station wetwell, over a V-notch weir gate, into the emergency
effluent pump station wetwell, and through the outfall to Catherine Creek. If Catherine Creek has
high flows from spring runoff or a storm event (100-year flood) such that the elevation of Catherine
Creek prevents gravity discharge from the WWTF, an emergency effluent pump can be utilized to
ensure positive flow from the WWTF to Catherine Creek.

The emergency effluent pump is a vertical axial flow (propeller) type. The pump has a 3 Hp motor, a
rated capacity of 750 gpm at 3.2 feet of total dynamic head (TDH), and an 8-inch discharge. The
discharge pipe connects to the 8-inch gravity outfall and has been equipped with a check valve to
prevent backflow from Catherine Creek into the pump basin when the emergency effluent pump
operates.

It should be noted that the effluent emergency pump is completely separate from the Buffalo Peak
Golf Course pump system that is also housed in the effluent pump station.
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The effluent pump station also contains three pumps that pump treated wastewater effluent via a
10-inch forcemain to an effluent storage pond at the golf course. All three effluent pumps are the
vertical turbine type. Pumps No. 1 and No. 2 are two-stage pumps with 7.5 Hp motors, 4-inch
discharges, and a hydraulic capacity of 250 gpm at 75 feet of TDH. Pumps No. 1 and No. 2 are
normally operated automatically through a PLC and VFD. The PLC and VFD work together to ensure
the pumping rate equals the inflow rate such that a steady stream is supplied to the golf course
while also making sure the wetwell does not overflow.

Pump No. 3 works similarly to Pumps No. 1 and No. 2. Pump No. 3 is a two-stage unit equipped with
a 30 Hp motor, an 8-inch discharge, and a hydraulic capacity of 750 gpm at 120 feet TDH. Pump

No. 3 is designed to accommodate peak flows and provide backup for Pumps No. 1 and No. 2
combined. Pump No. 3 is not run with a VFD. Instead, a soft-start motor control mechanism has
been added to Pump No. 3 that allows the pump motor to slowly ramp up to its full operating
speed.

All three effluent pumps connect to a common 10-inch effluent manifold header pipe and are
equipped with individual cushion-type check valves and isolation butterfly valves. The check valves
prevent backflow from the forcemain into the pump, and the isolation butterfly valves allow the
effluent pump station to remain in service during maintenance events. Flow from the effluent pump
station is measured with a 10-inch electromagnetic flowmeter. The treated wastewater flows from
the effluent pump station to the effluent storage pond at Buffalo Peak Golf Course via
approximately 9,800 lineal feet of 10-inch, pressure class 200 polyvinyl chloride (PVC) piping. The
forcemain is shown on Figure 3-12.

Golf Course Effluent Reuse System Description

The Buffalo Peak Golf Course effluent reuse system stores the treated wastewater from the WWTF
in a 2.6-acre effluent storage pond. The pond is used to provide equalization and operating storage
for treated wastewater. Water can enter the effluent storage pond from three potential sources:
treated wastewater from the WWTF, fresh water from the Prescott Ditch, or a tie-in to the City’s
municipal water system (to be used for emergency purposes only). An irrigation pump station is
located at the south edge of the effluent storage pond; see Figure 3-13. The irrigation pump station
building houses two skid-mounted, packaged, electronically-controlled pump stations. The vertical
turbine pump station is used for those portions of the golf course irrigated with treated wastewater.
A separate horizontal centrifugal pump station is utilized for those portions of the golf course
irrigated with fresh water.

The vertical turbine pump station utilizes three pumps ranging from 5 Hp to 75 Hp to meet the wide
range of potential flow and pressure conditions in the irrigation system. The packaged pump station
is designed to sense pressure and flow. As valves and sprinkler heads throughout the irrigation
system are opened and closed, the pump station varies which pump operates to maintain adequate
pressure and flow. Rather than using VFDs, the packaged pump station operates the motors at full
speed then uses automatically-controlled valves to adjust flow rate and pressure.

The irrigation system for the Buffalo Peak Golf Course consists of PVC pipe of varying diameters,
valves, controllers, and sprinkler heads to distribute the treated wastewater to golf course tees,
fairways, greens, and rough. System-wide control and monitoring of the golf course irrigation
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system is performed using a Toro Model Touchnet central controller mounted in the maintenance
building near the clubhouse.

An irrigation booster pump station is located approximately 2,000 feet southeast of the irrigation
pump station between the hole 13 tee complex and hole 17 tee complex. This booster pump station
serves to maintain adequate flow and pressure to those portions of the irrigation system located in
the higher elevations of the golf course.

Approximately 60 acres are irrigated at Buffalo Peak Golf Course with the treated wastewater
system. Approximately 29 acres are irrigated with the freshwater system. Because the City of
Union’s treated wastewater provides only a portion of the needed irrigation water, supplemental
water comes from Prescott Ditch, which is fed by Catherine Creek approximately one-half mile from
the golf course. The City acquired water rights on the Prescott Ditch during the golf course land
purchase. The water rights were then converted to a municipal water right, which allows the City to
utilize Prescott Ditch water anywhere on the golf course.

Sludge Handling System

Aerobic digesters and associated components make up the sludge handling system. The sludge
handling system stores, stabilizes, and reduces the volume of solids produced during the
wastewater treatment process. Solids include primary and secondary sludge. Primary sludge comes
from the primary clarifier. Secondary sludge comes from the secondary treatment process (SBC,
RBC, and secondary clarifier). Scum and floatables are collected and removed in both clarifiers. The
aerobic digesters are designed to stabilize solids and minimize odors, flies, and other nuisances from
occurring when sludge is placed in the sludge drying beds for drying and pathogen bacteria
reduction. The following discussions provide a conceptual overview of the sludge treatment process
and descriptions of the sludge treatment components.

Basic Principles

Sludge wasted from the treatment system must receive additional stabilization and dewatering
before final disposal at an approved land application site in accordance with the 2005 Biosolids
Management Plan (see Appendix D). Figure 3-14 provides a schematic diagram of the solids
handling system. Three pumps, located in the sludge pumping room of the control building, are
used to transfer sludge throughout the WWTF. As shown on Figure 3-14, the pumps are called
the centrifugal (auxiliary) pump, centrifugal sludge pump, and double-disk pump. Any of the
three pumps can be utilized to move sludge between any of the major WWTF components. For
example, any of the three pumps can move sludge from the primary clarifier to the digesters or
drying beds. During normal operation, combined thickened waste sludge is pumped from the
primary clarifier by a double-disk sludge pump to the aerobic digester system for stabilization
and storage. Once stabilized, the sludge is pumped to either the sludge drying beds or the truck
fill station using an auxiliary centrifugal non-clog sludge pump. Figure 3-14 shows a plan and
section of the sludge pumping room showing the sludge pumps and associated piping and
valves.

4/14/2015 Anderson Perry & Associates, Inc.
G:\Clients\Union\Wastewater\482-38\Reports\WWFP\Report.docx Page 3-15



City of Union, Oregon
Wastewater Facilities Plan Chapter 3

Aerobic Digesters

The aerobic digester system stores, stabilizes, and reduces the waste sludge solids volume
produced by the wastewater treatment process. Aerobic digestion is essentially a completely
mixed activated sludge system. In the presence of excess oxygen, aerobic bacteria metabolize
organic material from the feed sludge into carbon dioxide, water, and new bacteria cells. As the
bacterial population increases and the available food supply decreases, the bacteria begin to
consume their own cellular matter. This is known as the endogenous growth phase. An aerobic
digester is designed and operated in such a way that endogenous decay or bacterial self-
destruction occurs at a faster rate than bacterial growth. This is accomplished by maintaining a
bacterial mass in the aerobic digester that is very large in comparison to the food supply in the
waste sludge feed.

Union’s aerobic digester system consists of two separate aerobic digester cells (as shown on
Figure 3-15) that are designed to operate in series. The system can be operated in parallel,
although this is not recommended. The aerobic digester cells are referred to as the primary
aerobic digester and secondary aerobic digester in the following discussion. In 2011, an access
manhole was added to the south side of the primary digester to aid cleaning and maintenance
work.

Sludge solids concentration (volume reduction) is accomplished by settling and removal of the
clear supernatant. The primary and secondary aerobic digesters are equipped with decant pipes
for clear supernatant removal. Oxygen and mixing in each aerobic digester is provided by a fine
bubble aeration system that operates effectively over a wide range of liquid levels. The years’
2000-2020 sludge treatment design criteria are presented on Table 3-8.

The major components of the aerobic digestion system include:

e Primary aerobic digester

e Secondary aerobic digester

e Fine bubble aeration system (each cell)
e Aerobic digester fill piping (each cell)

e Sludge withdrawal piping (each cell)

e Primary aerobic digester gravity overflow pipe (transfers sludge from the primary
aerobic digester to the secondary aerobic digester via gravity)

e Supernatant withdrawal piping (each cell)
e Sludge pumping room providing access to valves and pumps

e Aerobic digester blowers and associated air piping
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TABLE 3-8

Sludge Treatment Design Criteria for the Years 2000-2020

Aerobic Digesters

Number of Aerobic Digesters 2
Maximum Total Volume (gallons) 157,000
Minimum Total Volume (gallons) 118,000
Volume of Primary Digester (gallons)
Maximum 92,000
Minimum 76,000
Volume of Secondary Digester (gallons)
Maximum 65,000
Minimum 42,000
Average Combined Thickened Sludge Feed Rate to 2,255
Digesters (gpd)
Volume to be Wasted from Digesters (gpd) 1,930
Mean Cell Residence Time (MCRT) (days) at Average 70
Feed Rate to Digester
Minimum Volatile Suspended Solids Destruction (%) 38
Sludge Pumps
Combined Thickened Sludge Pump
Number of Pumps 1

Capacity Variable, maximum 100 gpm, 20
feet TDH, and 4.5 percent solids
Horsepower 5, inverter duty motor
Type of Pump Penn Valley double-disk positive
displacement type
Control VFD, timed start/stop

Discharge (inches) 4

Waste Digested Pump (Auxiliary)

Number of Pumps 1

Capacity Unknown
Horsepower 15

Type of Pump Cornell centrifugal, non-clog

Sludge Drying Beds

sq. ft./ year)

Number of Beds 4
Size of Each Bed (sq. ft.) 2,400
Total Bed Area (sq. ft.) 9,600
Average Solids Loading Rate (pounds of dry solids/ 18

Type of Beds

Asphalt paved

4/14/2015
G:\Clients\Union\Wastewater\482-38\Reports\WWFP\Report.docx

Anderson Perry & Associates, Inc.

Page 3-17



City of Union, Oregon
Wastewater Facilities Plan Chapter 3

Operation and Process Control

During normal operation, waste sludge from the primary clarifier is pumped through the sludge
pump to the primary aerobic digester. As fresh sludge is pumped into the tank, the displaced
liquid from the primary aerobic digester is transferred to the secondary aerobic digester for
further stabilization. Air from the aerobic digester blowers located in the blower room of the
blower/generator/electrical building is supplied to the aerobic digesters through a fine bubble
diffuser grid located in the bottom of each cell.

The important parameters necessary to maintain an aerobic digestion system are dissolved
oxygen (DO), percent total solids, percent total volatile solids, and pH. DO levels in each of the
aerobic digester cells should be maintained between 1 and 2 mg/L. DO concentrations less than
1 mg/L can cause odor problems and decreased digester efficiency. Higher DO levels (3 mg/L
and above) can produce a mixed liquor with poor settling qualities and excessive pH drop. The
DO concentration in the aerobic digesters is adjusted by increasing or decreasing the amount of
air supplied.

Supernatant Removal (Decanting)

Each aerobic digester cell is equipped with a variable level supernatant draw-off pipe. The
supernatant removal pipe is attached to a swivel joint and is raised and lowered with a hand-
operated winch mounted to the wall of each aerobic digester. To remove supernatant, the
aeration blowers must be turned off. After allowing sufficient time for settling, the decant pipe
is lowered into the clear supernatant zone. The optimal level for the decant pipe intake is just
below the liquid surface. The supernatant withdrawal operation must be monitored to keep the
decant pipe within the clear supernatant zone and to stop the decanting by raising the pipe
after all the relatively clear liquid has been removed.

The aerobic digester supernatant is returned to the influent pump station wetwell via a 4-inch
drain pipe. Aerobic digester supernatant is usually relatively low in BOD and suspended solids,
and the loading on the treatment system resulting from supernatant return is not significant in
relation to overall plant loadings. Supernatant should be monitored periodically to determine
which operating conditions produce the best supernatant and to help anticipate potential
problems.

Aerobic Digester Aeration System

The aerobic digester system includes a fine air bubble aeration system that provides air and
mixing to the aerobic digester contents. The aeration blowers are either operated continuously
or cycled on and off. The DO level is the principal parameter used to control the aeration
system in each aerobic digester. DO levels are adjusted by changing the air blower run time.

Foam and unpleasant odors present challenges to the aerobic digester system. A discussion of
foam issues, DO levels, and actions to correct low DO levels and foam is presented in the
Wastewater Treatment Facility Process Evaluation section of this chapter.
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Sludge Dewatering and Disposal

After sludge has been adequately stabilized in the aerobic digesters, it can be pumped to the sludge
drying beds for dewatering or to the sludge truck for disposal in liquid form. The sludge disposal site
was approved by the DEQ on October 30, 1992. The approval is found in the City's 2005 Biosolids
Management Plan (see Appendix D).

Sludge Drying Beds

Four sludge drying beds reduce the volume of stabilized sludge to facilitate handling for removal
to the disposal site. Each drying bed is equipped with decanting gates to return clear liquid from
the drying beds after settling back to the headworks. The operator doses the sludge drying beds
in sequence, so sludge is dried and removed before sludge is added to the drying beds. Diligent,
careful dosing and drying bed cycling prevents odors and vector attraction. If unpleasant odors
develop, the operator will turn or spread out the sludge to accelerate the drying process. Figure
3-2 shows the sludge drying beds.

Sludge Truck Fill

Stabilized sludge is also removed in liquid form. A sludge truck fill station, located adjacent to
the control building, accepts stabilized liquid sludge for disposal.

Blower Facilities

The blower room, located in the blower/generator/electrical building, contains the aerobic digester
blowers and the RBC/SBC blowers. The aerobic digester blowers supply the air to satisfy the aerobic
digester mixing and stabilization requirements. The RBC/SBC blowers provide air to the SBC for
maintaining the biological treatment process and driving the shaft.

Aerobic Digester Blowers

Aerobic digester Blowers No. 1 through No. 3 supply air to the aerobic digesters through the
aeration piping and diffuser assemblies. Each blower is a Sutorbilt rotary lobe, positive
displacement, with VFD, and belt-driven by an electric motor. Refer to Table 3-9 for the aerobic
digester blowers design criteria.

Each blower takes air suction through an air filter located on the intake silencer. The filters
remove dust and particulate from the inlet air to prevent the aerobic digester’s diffusers from
clogging and protects the blowers from wear and damage.

The air filtering material is replaceable. When new, the pressure loss across the filters will
approximate 1/2 inch of water column. This pressure loss increases as dust is trapped. The
filtering material should be replaced when the pressure loss reaches 6 inches of water column.

After the air has been filtered, it flows through an inlet silencer, is compressed by the blower,
and discharged through an exhaust silencer. Personal noise reducing equipment is not required
for short-term exposure if the blowers and silencers are operating properly, but should be used
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when long-term exposure is expected. The design sound levels for the blowers are lower than
the Occupational Safety and Health Administration limits requiring hearing protection.

Following the exhaust silencers, air flows through the main discharge header. Each aerobic
digester has a dedicated air line from the main discharge header that provides air to each
aerobic digester independently. Individual, dedicated air lines ensure correct air dosing rates to
each aerobic digester. Each air supply line is equipped with a mass air flowmeter that measures
the total blower output to each aerobic digester and controls, through an operator-adjustable
set point, the blower speed and air output. The automatic air flow system can be overridden
and operated manually if needed. The blowers are interconnected through a 6-inch header that
allows Blower No. 3 to service the RBC/SBCs if needed.

Rotating Biological Contactor/Submerged Biological Contactor Blowers

RBC/SBC Blowers No. 4 and No. 5 currently supply air to the SBC. Piping has been provided to
allow future connection to supply air to the RBC, if needed. Each blower is a Sutorbilt rotary,
positive displacement, with VFD, and belt-driven by an electric motor. Refer to Table 3-9 for the
design criteria of the RBC/SBC blowers.

As with the aerobic digester blowers, air flows through a main discharge header to a 6-inch air

supply line to the SBC. The supply line is equipped with a mass air flowmeter. Like the aerobic
digester blowers, the mass air flowmeter controls the speed and output of the RBC/SBC blower
through an operator-adjustable set point located on the operator interface panel.

TABLE 3-9
Digester Blowers and RBC/SBC Design Criteria for the Years 2000-2020

Digester Blowers

Number of Blowers 2

Capacity of Each Blower (scfm) 260

Horsepower Each Blower (scfm) 25

Type of Blower Sutorbilt rotary lobe, positive displacement, with
VFD, and belt-driven electric motor

RBC/SBC Blowers

Number of Blowers 2

Capacity (scfm) 220

Horsepower 10

Type of Blower Sutorbilt rotary lobe, positive displacement, with
VFD, and belt-driven electric motor

Potable Water System

Potable water is obtained from the City’s domestic water system. Potable water is used in the
WWTF control building for drinking water, laboratory service sinks, restroom, hypochlorination
water treatment system, and one exterior hose bib. Potable water running through a reduced
pressure (RP) backflow prevention device supplies water to the sodium thiosulfate system
(dechlorinating system). This is the only active water system backflow preventer on the potable
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water system. The RP backflow prevention device must be tested annually by a certified backflow
prevention technician.

Impure Water System

The impure water system consists of the impure water pumps and all necessary appurtenances to
complete the system. Impure water is obtained from the final treatment plant effluent after it has
been chlorinated and cycled through the chlorine contact basin. A hose bib in the sludge pumping
room is equipped with a vacuum break anti-siphon device to provide non-potable water for spraying
down the room. This hose bib is labeled "Water Unsafe."

The impure water pump station has two pumps plumbed in parallel. The pumps operate singly or in
combination. Each pump has a capacity of 50 gpm against a TDH of 155 feet. Each pump motor is
controlled by a VFD. The impure water pumps work with a hydro pneumatic pressure tank that
maintains system pressure. This pressure is adjustable between 50 and 90 psi.

The system operates under automatic control as follows: The speed and number of pumps running
are adjusted to maintain 75 psi. The flow range of one pump is between 10 and 50 gpm. As the
demand for impure water increases to the upper limit of the first pump, the lag pump starts. The
speed of both pumps is varied, at the same rate, to maintain the system pressure and satisfy
demand. Supply is decreased in reverse order as demand decreases.

All controls are programmed into a PLC. All set points are operator accessible and adjustable. High
and low pressures activate the corresponding alarm.

A Hand-Off-Auto selector switch is provided at the pump panel to select the mode of pump
operation. In the Hand position, each pump runs continuously with the speed varied manually at
the VFD. In the Auto position, the pumps operate automatically as described above.

Impure water is utilized within the plant for hose bibs, spray nozzles on the mechanical screen, and
raw sewage wetwell sensor flush water.

TABLE 3-10

Impure Water System Design Criteria for the
Years 2000-2020

Number of Pumps 2
Pump Capacity, gpm 50
Total Dynamic Head, ft. 155
Operating Pressure, psi 50 to 90

Natural Gas System

Natural gas is supplied from a City-wide gas distribution system operated by Avista Utilities to the
maintenance building, the blower/generator/electrical building, and the control building for the gas-
fired heaters and furnaces.
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Electrical System

Oregon Trail Electric Cooperative (OTEC) provides electrical power to the WWTF. Power comes from
pole-mounted transformers and enters the WWTF at the power entry point on the rear of the
blower/generator/electrical building. The main switchboard is located on the corresponding inside
wall in the electric room. The plant electrical system consists of the main switchboard, distribution
switchboard, automatic transfer switch (ATS), standby generator, MCC, motors, VFDs, panelboards,
transformers, control panels, motor controls, PLCs, alarms, devices, and light fixtures.

OTEC provides service to the main switchboard at 480/277 volts, 3-phase, 4-wire wye through a 600
ampere main circuit breaker. During normal operation, the main circuit breaker provides power to
the primary distribution panel (MCC1). The operator has added a second main circuit breaker to
separate the WWTF electrical system such that if one of the main circuit breakers trips, at least half
of the WWTF remains functional.

Standby power is provided by a 250 kilowatt, 480 volt, 3-phase, 4-wire diesel (Isuzu) engine-driven
generator. The generator is sized to supply power to the entire plant. If the generator becomes
overloaded, an algorithm is in place to remove system demand components until the overload
condition is corrected. The generator is connected to the alternate power side of the ATS through a
600 ampere circuit breaker. The ATS connects normal power from the electric utility company to
MCC1 and the rest of the distribution panels during normal operation. The ATS starts the generator
and switches to standby power during a utility power outage. Circuit breakers have been
coordinated so the circuit breaker closest to the fault will trip first and isolate the fault, allowing the
rest of the distribution system to continue operating.

Alarm, Monitoring, and Telemetry System

Union's WWTF has an extensive telemetry system that monitors the Oregon Street Lift Station and
critical WWTF components. The telemetry system can be accessed through an HMI and can be
bypassed and operated manually. The telemetry system is actively maintained with periodic
improvements, including video, carbon monoxide, and fire monitors in selected critical areas. When
a monitored parameter stops working within specification, an alarm is triggered. The alarm contacts
the on-call operator, who must acknowledge the alarm. If the operator does not acknowledge the
alarm, the telemetry system automatically dials alternative numbers in sequence until it receives an
acknowledgement.

Wastewater Treatment Facility Process Evaluation

The unit process evaluation was undertaken to determine the adequacy of existing mechanical WWTF
components to meet the current and future wastewater processing needs of the City of Union. The
evaluation is based on published and commonly accepted design criteria related to each unit. The
design criteria shown on Figure 2-5 in Chapter 2 have been used to evaluate hydraulic and process
adequacy as appropriate for the component being evaluated.

Building Evaluation

The WWTF buildings are described in the Existing Wastewater Treatment Facility Overview section
of this chapter. As previously discussed, there are four main buildings in the City's WWTF: the
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headworks building, control building, blower/generator/electrical building, and maintenance
building.

Each building was visually inspected for deterioration, leaks, finish, general condition, and function.
All four buildings have been constructed, or reconstructed, using durable low maintenance materials
such as concrete, concrete masonry units (block), or steel with raised-rib roofing and siding where
needed. All four buildings appear to be in good repair, and each building is used for its designated
purpose.

Challenges exist with the control and maintenance buildings. The control building predates the
WWTF and has received multiple modifications. Modifications to date have been necessary to
accommodate ongoing equipment changes and safety considerations. For example, a doorway was
enlarged to allow a forklift to move chemicals. This improved operator safety from the viewpoint of
chemical exposure and lifting hazards.

Challenges with the maintenance building are inherent to the use of the building. It is common for
several repair projects to be in progress simultaneously. Additionally, it is necessary to stock pipe
and other parts for common repairs in the maintenance building. Additional pipe racks are needed
to improve organization and equipment access.

Preliminary Treatment (Headworks)

As shown on Figure 2-5, the headworks currently receives an average annual flow (AAF) of 0.154
MGD. The AAF is projected to increase to 0.174 MGD by 2034. Peak hour flow (PHF) is currently
estimated at 0.693 MGD based on commonly utilized peaking factors and is projected to increase to
0.783 MGD by 2034.

Screens

As previously described, initial preliminary treatment is achieved through a mechanical fine
screen. The mechanical fine screen has a rated hydraulic capacity of 1.1 MGD. Since the rated
capacity exceeds the 2034 peak hour projected loading of 0.783 MGD, the mechanical screen is
considered hydraulically adequate for the 20-year time frame represented by this planning
study.

While there is no immediate need to replace or modify the mechanical screen, the operator
reports that because the screen accumulates debris before cycling, influent backs up in the 14-
inch diameter influent pipe and causes clogging. Clogging usually occurs at 18-month intervals.
This deficiency can be alleviated by cleaning the influent line annually.

Parshall Flume

The 6-inch Parshall flume has a maximum hydraulic rated capacity of 2.5 MGD, which exceeds
the projected peak hour loading of 0.783 MGD in the year 2034. The Parshall flume is
considered hydraulically adequate for the planning period represented by this WWFP.

Operationally, the Parshall flume is affected by the mechanical screen cycles. As the mechanical
fine screen collects debris, wastewater collects in front of the screen. When the mechanical fine
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screen cycles, wastewater backed up by the screen surges into the Parshall flume, causing
elevated flow readings. This flow surging effect can be minimized by reducing the cleaning cycle
trigger depth of the screen. Although the instantaneous flows are influenced by screen
operations, the totalized flow should provide an accurate total 24-hour influent volume. No
modifications are immediately necessary to the Parshall flume.

Composite Influent and Effluent Samplers
The composite influent and effluent samplers are identical and have the following capabilities:
e Sample collection capacity of 10 liters and sampling range from 10 to 9,990 milliliters.

Composite samples are normally collected during 8- or 24-hour time frames. Neither current
nor projected flows will exceed the samplers’ performance capacity. The composite samplers
are adequate for the time represented by this WWFP. Periodic maintenance will be necessary
to keep the samplers functioning and in reliable working order.

Influent Pumping

Influent pumping is accomplished with two Gorman Rupp 7.5 Hp pumps. Each pump is rated at
0.864 MGD when operating in lead mode. The combined (lead and lag) capacity is 1.15 MGD,
making the pumps hydraulically adequate for the projected flows to the WWTF during the 20-
year study period. A two-pump system provides redundancy, and the ability to switch pumps
from lag to lead provides system flexibility.

Although hydraulically and operationally adequate, and the operator reported that very few
repairs have been needed, the influent pumps have been in operation much longer than their
expected design life and may need to be replaced in the near future. The Implementation Plan
presented in Chapter 5 outlines the schedule for replacement.

Primary and Secondary Treatment
Clarifiers

Two clarifiers are in service at the Union WWTF. The primary clarifier treats primary sludge,
while the secondary clarifier treats secondary sludge. Both clarifiers have been analyzed for
conformance with industry standard ratings and found to be hydraulically and operationally
adequate. The following table provides a summary of the 2014 and 2034 projected loadings and
the associated overflow rates for each clarifier.
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TABLE 3-11
Clarifier Hydraulic Evaluation Summary

2014 | 2034 | Standard Accepted Values
PRIMARY CLARIFIER
Average Annual Flow 0.154 MGD 0.174 MGD
Estimated Overflow Rate 342 gal/sq. ft./day 387 gal/sq. ft./day 800 to 1,200 gal/sq. ft./day"
Peak Hour Flow 0.693 MGD 0.783 MGD

Estimated Overflow Rate

1,540 gal/sq. ft./day

1,740 gal/sq. ft./day

2,000 to 3,000 gal/sq. ft./day"

SECONDARY CLARIFIER

Average Annual Flow 0.154 MGD 0.174 MGD
Estimated Overflow Rate 250 gal/sq. ft./day 283 gal/sq. ft./day 400 to 800 gal/sq. ft.”
Peak Hour Flow 0.693 MGD 0.783 MGD

Estimated Overflow Rate

1,126 gal/sq. ft./day

1,273 gal/sq. ft./day

1,000 to 1,200 gal/sq. ft.”

Notes:

! Metcalf & Eddy, 3rd Edition, page 475.
ZMetcalf & Eddy, 3rd Edition, Table 10-12, page 588.
gal/sq. ft./day = Gallons per square foot per day

Both clarifiers show overflow rates that are well within industry standards for AAF. The primary
clarifier shows an overflow rate that meets industry standards during PHF, while the secondary
clarifier’s overflow rate will not exceed the estimated peak hour overflow rate recommendation

until the end of the 20-year study period.

Additional parameters were checked to evaluate the clarifiers. These parameters are listed on

Table 3-12.
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TABLE 3-12
Physical Properties of Primary and Secondary Clarifiers
Hydraulic
Estimated Flow | Retention Time
Rates* (Hours) Standard Accepted Values

PRIMARY CLARIFIER

Volume: 33,870 Gallons
Average Annual Flow - 2014 0.154 MGD 5.2 1.5 to 2.5 Hours at AAF"
Average Annual Flow - 2034 0.174 MGD 4.7
Peak Hour Flow - 2014 0.693 MGD 1.2
Peak Hour Flow - 2034 0.783 MGD 1.0
SECONDARY CLARIFIER

Volume: 64,400 Gallons
Average Annual Flow - 2014 0.154 MGD 10 1.5t02.5°
Average Annual Flow - 2034 0.174 MGD 8.87
Peak Hour Flow - 2014 0.693 MGD 2.2
Peak Hour Flow - 2034 0.783 MGD 1.9

Actual Recommended
PHYSICAL PROPERTIES (Feet) (Feet) Source

PRIMARY CLARIFIER

Depth 10 10to 15 Metcalf & Eddy, 3rd Edition,

Width 24 10 to 200 Table 9-8, page 477.
SECONDARY CLARIFIER

Depth 14 10to 15 Metcalf & Eddy, 3rd Edition,

Width 28 Not Listed Table 10-12, page 588.

*See Figure 2-5.
! Metcalf & Eddy, 3rd Edition, page 473.
zMetcalf & Eddy, 4th Edition, page 398.

Overall, the primary and secondary clarifiers appear to be within industry standards for physical
size and hydraulic loading. Mechanical problems with the clarifiers have been minimal and little
maintenance has been required. Visual inspections of the exposed portions of the clarifiers did
not reveal deterioration of either the concrete tank or the mechanical components. Component
repairs have been scheduled for 2020 and are included in the Implementation Plan presented in
Chapter 5.

Biological Contactors and Biological Treatment Evaluation

The biological contactors were evaluated for hydraulic loading, hydraulic retention time, and
organic loading. The evaluation utilized historic BODs loads and compared them to standard
accepted values. The following table summarizes the evaluation.
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TABLE 3-13
Biological Contactor Treatment
2014 | 2034 Standard Accepted Values
HYDRAULIC LOADING
Average Annual Flow 0.610 gal/sq. ft. 0.689 gal/sq. ft. 0.75 to 2.0 gal/sq. ft."
Peak Hour Flow 2.74 gal/sq. ft. 3.09 gal/sq. ft.
HYDRAULIC RETENTION TIME
Average Annual Flow 5.75 Hours 5.08 Hours 1.5 to 4 Hours’
Peak Hour Flow 1.27 Hours 1.13 Hours

ORGANIC LOADING (Treatment Level - Secondaryz)

Average Annual Flow | 1.05 lb/1,000 sq. ft./Day | 1.2 1b/1,000 sq. ft./Day | 2.0to 3.5 per 1,000 sq. ft. per day

! Metcalf & Eddy, 3rd Edition, page 632.

2 Metcalf & Eddy, 3rd Edition, Table 10-17, page 632.

Notes:

Media area RBC equals 112,000 sq. ft.

Media area of SBC equals 252,600 sq. ft.

Evaluation based on combined surface area of 364,000 sq. ft.
Average Annual Flow 2014 = 154,000 gpd.

Average Annual Flow 2034 = 174,000 gpd.

Peak Hour Flow 2014 = 693,000 gpd.

Peak Hour Flow 2034 = 783,000 gpd.

The biological contactor evaluation showed adequate hydraulic loading capacity for the 2014
AAF and 2034 AAF, slightly exceeding the hydraulic loading standard values for PHF in 2014 and
2034. Hydraulic retention time is adequate for AAF in 2014 and 2034, but is slightly less than
standard accepted values for PHF in 2014 and 2034. Even though hydraulic loading and
hydraulic retention times do not match standard accepted values at PHF, no distress has been
observed on the WWTF and monitoring results comply with permitted limits. The biological
contactors are considered adequate for general conditions. Additional biological contactor
capacity may become necessary if effluent BODs values begin exceeding the permitted limits.

Historically, the biological contactor system has successfully maintained BOD;s (organic loading)
levels below the NPDES Permit required levels, as shown on Figure 2-4 in Chapter 2. However, it
is anticipated that the renewed NPDES Permit will contain ammonia limits. Biological contactors
have been shown to reduce ammonia in wastewater, and the test data in Chapter 2 show that
the biological contactor system can reduce the influent ammonia from about 31 mg/L to 10
mg/L (average of the available data set [see Table 2-4 in Chapter 2]). This equates to an
ammonia reduction of approximately 67 percent. To achieve further ammonia reduction
necessary to meet the anticipated DEQ mandate, the reduction must be reliably increased to 87
percent. The current available equipment cannot reduce ammonia levels by this percentage.
Alternative 2 in Chapter 5 evaluates additional biological contactor capacity necessary to treat
wastewater for the anticipated NPDES Permit ammonia limits.
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Operationally the SBC and RBC units have functioned well within their design parameters.
Although the RBC was installed as part of the original WWTF in 1977 and it has exceeded its
design life of 20 years, it should be noted that the RBC was refurbished in 2000 as part of the
WWTF upgrades. A bearing was recently replaced on the RBC to ensure continued operation.
No operational problems were reported for the SBC. It is anticipated that the SBC and RBC units
will remain operational through 2034 with routine maintenance.

Submerged Biological Contactor Blowers

The SBC blowers have a rated capacity of 220 scfm each, exceeding the SBC drive and process air
requirements of 155 scfm. The SBC blowers provide the prescribed air requirements and have
adequate redundancy in the form of two separate blowers. The blowers are adequate for
current and projected loading. The blowers were installed as part of the 2000 wastewater
system improvements project and appear to be functioning properly. Replacement of the
blowers with more efficient blowers is included in the Implementation Plan.

Covers

The SBC and RBC are covered with FRP structures. A visual inspection of the covers showed
there is little to no deterioration and all components are functioning satisfactorily. There are no
immediate maintenance needs associated with the covers.

Tertiary Treatment

Effluent Filter

As previously described, the travelling bridge rapid sand filter is off line. The design parameters
show that the travelling bridge rapid sand filter (effluent filter) can treat wastewater from 1.3
gpm/sq. ft. to 4.2 gpm/sq. ft. The equivalent daily flow capacity becomes 337,000 gpd at 1.3
gpm and 1,000,000 gpd at 4.2 gpm. The current AAF equals 154,000 gpd, and the projected
2034 PHF is 783,000 gpd. If the travelling bridge rapid sand filter were on line, it could
accommodate the projected range of flow. The travelling bridge rapid sand filter cannot be
evaluated for actual effectiveness to reduce chlorine demand in the effluent because there is no
site-specific testing data associated with this installation.

If the City desires to return the travelling bridge rapid sand filter to service, the media, pumps,
drives, general plumbing, drains, electrical, and other associated equipment would require
servicing and verification that all components work separately and as complete units.
Depending on the level of deterioration experienced while dormant, it is anticipated that one to
two weeks would be required to verify that each component was operational, make any repairs,
test, and return to full service. A visual observation of the travelling bridge rapid sand filter also
revealed that, over time, leaves and other items have migrated into the filter area. It is,
therefore, likely that the filter media would require removal and replacement.

The travelling bridge rapid sand filter is covered with an FRP enclosure. A visual inspection of the
enclosure showed that it is in good condition with little to no deterioration.
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Disinfection

Chlorine Disinfection System

To check the chlorination system’s hydraulic capacity and chlorine contact time adequacy, the
chlorine system was evaluated by comparing AAF to the available chlorine contact chamber
volume. The evaluation assumes that PHF does not control the chlorine contact chamber
volume requirement (chlorine dosing increases in proportion to flow to provide PHF
disinfection) and that the largest of the three chlorine contact chambers is off line. The resulting
net chlorine contact chamber available to treat effluent ranges from 11,700 gallons to 15,200
gallons, depending on the depth of liquid in the chamber. At the 2014 AAF rate of 154,000 gpd,
and assuming the least available chlorine contact chamber volume available of 11,700 gallons,
the chlorine contact time is estimated at 1.8 hours. The 2034 AAF is projected as 174,000 gpd.
Assuming 11,700 gallons of chlorine contact chamber available volume, the chlorine contact
time is approximately 97 minutes, or 1.6 hours. Although industry standards call for 15 to 45
minutes of contact time, the State of Oregon requires 60 minutes. Since the chlorine contact
time of 1.8 and 1.6 hours exceeds the industry standard requirement and State of Oregon
standard, the chlorine contact time is adequate at the 2014 and 2034 AAF.

The chlorine contact chambers were also evaluated to determine the length to width ratios.
The original chlorine contact chamber is 2.5 feet wide and 72 feet long. The result is a 29:1
length to width ratio. The chlorine contact chamber installed during the 2000 wastewater
system improvements project is 2.5 feet wide and 48 feet long. The resulting length to width
ratio equals 19:1. Industry standards consider a length to width ratio of 10:1 adequate. Both
chlorine contact chambers provide a length to width ratio within industry standard
requirements.

The chlorine dosing portion of the chlorination system was also evaluated. Historically chlorine
has been dosed from 11 to 21 gpd through Encore 700 diaphragm metering pumps. Increased
feed rates up to 317 gph are available through the pumps. Figure 2-4 shows there are no
violations of coliform limits. The chlorination feed portion of the system is considered adequate
based on current and projected flows and capacity and laboratory test results. Physical
components of the chlorine contact basins were visually inspected. A slide gate does not
properly seal in the chlorine contact basin. Additionally, some chemical erosion of the concrete
has occurred in localized areas. Both represent relatively minor maintenance items. The slide
gate and eroded concrete should be repaired in conjunction with regularly scheduled plant
maintenance.

Dechlorination System

The dechlorination chemical (sodium thiosulfate) is dissolved into liquid form and dosed to the
effluent outfall vault through a dedicated pump. Sodium thiosulfate is dosed from 20 to 35
pounds per day.

As shown on Figure 2-4, the dechlorination system reliably reduces effluent chlorine residuals
below the NPDES permitted limits of 0.07 percent per day and 0.03 percent per month. The
sodium thiosulfate dosing rate can be adjusted to accommodate projected 2034 flows. The
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chemical dosing portion of the dechlorination system is adequate for current flows and flows
projected through 2034.

Operationally, the dechlorination system was originally designed to receive air flow from a
continuation of the aerobic digester's air system. Foaming issues in the digesters require the air
blowers to be turned off periodically, resulting in intermittent air flow to the dechlorination
mixing system. This deficiency has been corrected by extending an air line from the SBC to the
dechlorination system. A permanent retrofit is needed to ensure the air line (currently above
ground) is properly protected. The resultant system will be able to obtain air flow from either
the aerobic digester air supply or the SBC air supply, effectively improving redundancy and
reliability. It should be noted that if the City chooses to implement a wastewater treatment
alternative that removes effluent flow to Catherine Creek, the dechlorination system will not be
needed. Connecting the dechlorination system to the SBC air system has been tentatively
included in the Implementation Plan for 2017-18.

Effluent Pump Station and Forcemain Evaluation

The effluent pump station contains four pumps. Three pumps transfer effluent flows to the golf
course during the growing season. The fourth pump is an emergency effluent pump that provides
positive head needed to discharge effluent during high flow events in Catherine Creek. High flows
are commonly experienced in the spring months during snowmelt and storm events.

All four pumps have been evaluated in respect to their design capacity. The three golf course pumps
have been evaluated for adequacy to pump effluent to the golf course.

Hydraulic Evaluation

The 2014 AAF equals 154,000 gpd, which equates to 107 gpm. Either of the smaller (250 gpm)
effluent pumps can provide this flow capacity. The 2034 AAF is estimated at 174,000 gpd, or
121 gpm. Either of the 250 gpm pumps can accommodate the projected 2034 AAF.

The 2014 PHF equals 693,000 gpd (see Figure 2-5), which equals 481 gpm. The PHF requires
both 250 gpm pumps to function to accommodate the projected flow. Both 250 gpm pumps are
equipped with VFD controls and can run efficiently in this design range.

The 2034 PHF is projected to be 783,000 gpd, or 544 gpm. This rate exceeds the total capacity
of the two 250 gpm pumps. Once the capacity of the 250 gpm pumps is exceeded, the 750 gpm
pump is automatically switched on. The 750 gpm capacity exceeds the 544 gpm projected
capacity. Therefore, the effluent pump station has adequate hydraulic capacity to transfer
effluent from the WWTF to the golf course irrigation pond at the 2014 AAF and PHF and
projected 2034 AAF and PHF.

The fourth (emergency effluent) pump functions separately from the golf course effluent
pumps. The emergency effluent pump is rated at 750 gpm with 3.2 feet TDH. The rated
capacity exceeds the 2014 and projected 2034 flows described above and is considered
adequate.
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To complete the analysis, the effluent velocity in the forcemain was estimated for the PHF
projected to 2034. This velocity, neglecting losses from friction and elevation is approximately
2.2 feet per second, which is less than half of the standard accepted allowable velocity for 10-
inch pipe. The existing WWTF effluent pump station and forcemain have sufficient capacity to
accommodate projected 2034 flows to the golf course.

The effluent storage pond has 5 million gallons (MG) of normal operating storage and an
additional 3.6 MG of emergency storage. This provides an estimated 20 days of emergency
storage at the projected 2034 average annual flow of 0.174 MGD. The emergency storage was
built into the pond for times when the irrigation pump station or other components of the
irrigation system may be inoperable. The estimated emergency storage volume will be
adequate for the 2034 design flows.

The golf course effluent reuse system can utilize approximately 42.75 MG per year when
irrigating the 60 acres. The WWTF currently provides approximately 30 MG per year to the golf
course. Based on the 2034 projected flows, the WWTF would provide approximately 36 MG per
year to the golf course. The difference between the treated water supplied by the WWTF and
the 42.75 MG per year required to irrigate the effluent reuse irrigation area is made up by fresh
water supplied by Prescott Ditch. The effluent reuse system at Buffalo Peak Golf Course has the
capacity to land-apply the treated effluent provided by the WWTF through the year 2034 based
on the current NPDES Permit operating constraints.

The effluent reuse system at Buffalo Peak Golf Course appears to be in good working condition.
There have not been reported problems with treated effluent pumps or the irrigation system.

Aerobic Digesters

Aerobic digestion provides a mechanism for oxidation of BODs, volatile solids (VS), and pathogen
reduction. Parameters used to measure the aerobic digesters’ treatment capacity include digester
tank material, system volume, hydraulic resident time, air mixing and oxygenation, and MCRT. The
aerobic digesters are constructed with reinforced concrete. The original digester is considered an
in-ground tank, while the newer digester is considered an aboveground tank. The concrete mass
provides a relatively stable temperature for sludge processing.

The digesters are operated in series. Volume analysis is based on the combined volume of both
digesters. The minimum combined digester volume is approximately 118,000 gallons, and the
maximum volume is approximately 157,000 gallons. The average hydraulic retention time and
MCRT are calculated by dividing the volume available by the projected daily sludge loading. The
projected sludge loading to Union's digesters at AAF is estimated as 1,390 gpd. The resulting MCRT
is 113 days in the primary digester and 85 days in the secondary digester. Temperature-dependent
industry standards call for 15 to 20 days MCRT at 20°C. Union's MCRT is adequate.

Operationally, the aerobic digesters have pervasive odor and foaming problems. The odor issues
seem to stem from the inability to aerate and reliably provide the needed DO levels in the digesters.
When air flow is applied to the aerobic digesters at a rate high enough to mix sludge and entrain
sufficient air to support the biomass, excessive foaming results. To avoid an overflow, air then has
to be turned off. Without air flow, the biomass needed to break down sludge cannot survive, and
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more odor and foaming results. By remedying the foaming problem, the DO content is depleted,
which, in turn, reduces the biomass. Without a healthy biomass, odors and foaming persist.

The City is working to rectify the odor and foaming problems, and is completing the first step toward
a sound engineering solution by adding sensors that measure DO, temperature, and pH. Once
sufficient data have been collected, a cost-effective solution can be designed. Potential solutions
include adding mechanical mixers to reduce the required air volume, adding a biofilter to neutralize
odors, adding a water mister to reduce foam, possible lime addition, and changing from fine bubble
diffusers to coarse bubble diffusers. Estimates for mechanical mixing and a biofilter are provided at
the end of Chapter 5 and are summarized in the Implementation Plan, also in Chapter 5.

Sludge mixing and oxygenation to reduce BODsand VS are provided by up to three rotary lobe
blowers. Each blower provides up to 260 scfm of air flow at standard atmospheric conditions. The
total available air flow is approximately 780 scfm. Mixing requires approximately 20 to 30 scfm per
1,000 cubic feet (CF) of digester volume. At this rate, the primary digester requires 200 to 370 scfm
for mixing and the secondary digester requires about 110 to 260 scfm. The total worst-case mixing
air requirement equals approximately 630 scfm. Since the available air flow (780 cfm) exceeds the
anticipated maximum demand, the available mixing air is considered adequate. The 2034 VS
production to be treated in the digester was estimated at 313 pounds per day, approximately 40
percent from the primary digester and 60 percent from the secondary digester. The oxygen
required to digest the volatile solids = 1.9 pounds of oxygen per pound VS per day. At this estimated
rate, 595 pounds of oxygen per day are required. Air at standard atmosphere and pressure contains
approximately 21 percent oxygen, equaling 0.0169 pound of oxygen per CF. To satisfy the required
digestion process, the daily air demand works out to approximately 35,000 standard cubic feet per
day or 24 scfm. This is assuming 100 percent reduction in VS; however, actual reduction rates are
between 40 and 50 percent, so the required 24 scfm of oxygen is conservative. Since mixing requires
630 scfm, exceeding 24 scfm, the mixing air requirement controls and the digestion air requirement
is satisfied. The oxygen required to treat VS was estimated at 24 scfm. Since this requirement is
about 12 percent of the lowest required primary digester’s mixing air flow and approximately 22
percent of the secondary digester’s mixing air flow requirement, the mixing air flow demand
controls and the oxygen requirement for sludge treatment is acceptable.

Based on the evaluation described above, the WWTF has the ability to supply the required DO to the
aerobic digesters. The foaming problems are preventing the adequate application of DO. Since the
required oxygen cannot be applied, an odor problem has arisen.

Sludge Dewatering and Disposal

Sludge treated and stored in the aerobic digesters must be periodically removed and disposed of.
The City currently uses two disposal options.

The first option decants sludge into an enclosed truck-mounted tank for transportation to a DEQ-
approved land application site. The second option transfers sludge to the sludge drying beds. The
sludge drying bed system is located in the southwest quadrant of the WWTF site. The 9,600 square
foot sludge drying bed area is divided into four 2,400 square foot drying beds.
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The design loading for the drying beds is 18 pounds of dry solids per square foot per year or 475
pounds of dry solids per day, approximating 172,800 pounds per year or 86.4 tons of dry solids per
year. The following table summarizes five years of sludge disposal.

TABLE 3-14

Annual Sludge Disposal to Land Application Site
as Reported to the Oregon Department of Environmental Quality

Year Gallons Dry Tons
2008 152,000 19.39
2009 95,000 9.5
2010 195,700 21.46
2011 235,600 24
2012 178,600 14.67
Total 856,900 89.02
Average 171,380 17.8

The disposal data show that the five-year average disposal rate is approximately 18 tons of dry
solids. One drying bed can process approximately 21 tons of dry solids per year. The drying bed
capacity exceeds the historical sludge disposal rates and shows that the drying bed capacity is
adequate for the time frame represented by this WWFP.

From an operational point of view, sludge placed in a drying bed should be thoroughly dried and
removed before additional solids are placed in the drying bed. Therefore, multiple drying bed units
are needed for a successful operation without consideration of capacity. The Union WWTF has four
drying bed cells and each has enough capacity to contain a year's worth of solids. The drying
bed/sludge disposal system is adequate when measured against capacity and operational and
regulatory requirements.

Septage

The City has been receiving septage on a trial basis to see if septage receipt and treatment is a viable
option to generate revenue, and to assess the impact on the City's wastewater treatment system.
Data are not yet sufficient to evaluate the impact of septage on the WWTF. Additionally, detailed
analysis of a septage receiving station exceeds the scope of this project.

Telemetry and Alarms

The WWTF has an extensive monitoring and alarm system. The system monitors the main WWTF
systems and the Oregon Street Lift Station. The system has recently been upgraded to include video
monitors and carbon dioxide sensors. DO, pH, and temperature sensors are also being added to the
aerobic digesters.

The telemetry system provides alarms, component monitoring, and limited equipment control.
Alarms are initiated at the source and transmitted to the WWTF office. The automatic dialer calls
the on-call operator. If a positive response is unavailable, the dialer continues through a prioritized
list, ending with the Sheriff's Department. Components that are monitored include the headworks,
clarifiers, air blowers, aerobic digesters, and chlorination system.
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Operationally, the telemetry system works as intended and reliably sends alarms to the operator.
Telemetry system expansions are made as needed and as newer technology becomes available and
affordable.

Impure Water System

The impure water system utilizes effluent for WWTF washdown and cleaning. The system is located
in the northwest section of the WWTF and is composed of two pumps inside a steel well casing. The
two pumps have a design capacity of 50 gpm each against a TDH of 155 feet. The pumps are
operated with a VFD and can produce 50 to 90 psi. These design parameters are adequate through
the 20-year design period.

Operationally, one of the impure water pumps is not working and 70 psi is the greatest available
pressure. As a result, the impure water system is not working adequately. Replacement pumps
have been included in the Implementation Plan and are expected to be installed in 2015-16.

Summary

In summary, the City of Union's WWTF is in overall good physical condition. Hydraulic capacities to
manage projected flow volumes are adequate for the time frame represented by this WWFP. The
WWTF also has sufficient biological capacity to treat projected loadings for all currently regulated
parameters. However, anticipated NPDES compliance parameters are expected to include
ammonia. As currently configured, the WWTF cannot meet the expected limits. Chapter 5 provides
alternatives with cost estimates to meet the expected ammonia limits.

Union's WWTF also has odor and foam issues associated with the aerobic digesters. Additional
study is needed to determine the best and most cost-effective solution. The City is currently
gathering data to aid identification of a sound solution. Preliminary solutions for odor and foam
control with cost estimates are presented in Chapter 5 and are shown in the Implementation Plan.
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Chapter 4 - Collection System Evaluation

Introduction

This wastewater collection system evaluation provides an overall review of Union’s wastewater
collection system, summarizes the result of a television (TV) inspection program, and lists high, medium,
and low priority improvements. An evaluation of infiltration and inflow (I/1) was also completed.
Suggested improvements pertaining to inflow and infiltration have been provided.

Infiltration and Inflow

I/l is unwanted flows entering the wastewater collection system. I/l in a collection system can occur
during different times of the year. During the winter and early spring, I/I normally originate from storm
events and spring runoff. During the irrigation season, irrigation ditches and canals usually flow at full
capacity. As a result, any irrigation water leaking from the ditches and canals elevates groundwater
levels, and groundwater, in turn, infiltrates into any available weakness in the wastewater collection
system. Specifically, infiltration and inflow are defined as follows:

¢ Infiltration - Water entering the collection system and service connections from the ground
through such means as, but not limited to, defective pipes, pipe joints, and defective service line
connections or manhole walls. Infiltration does not include, and is distinguished from, inflow.

¢ Inflow - Water discharged into a collection system and service connections from such sources
as, but not limited to, roof drains, cellar, yard and area drains, foundation drains, sump pumps,
cooling water discharges, drains from springs and swampy areas, manhole covers, cross
connections from storm sewers and combined sewers, catch basins, stormwater, surface runoff,
and street washes or drainage.

e |/l - The total quantity of water from both infiltration and inflow without distinguishing the
source.

Most cities have some I/I contributing to their wastewater collection systems. Excessive I/l can be a
problem because these flows must be treated along with normal wastewater flows and take up valuable
treatment capacity at a city’s treatment plant. Excessive I/l is defined as the quantity of I/l that can be
economically eliminated from a collection system by rehabilitation or other means, as determined by a
cost analysis that compares the cost effectiveness of correcting the I/l conditions with the total cost for
transportation and treatment of I/I.

Collection System Overview

Background

Union’s wastewater collection system was constructed in 1977 slightly before construction of the
wastewater treatment facility (WWTF). Before 1977, the City relied on septic tank systems for
wastewater containment and treatment. Some small residential subdivisions and several sewer
extensions have been added to the collection grid since 1977. The main subdivisions are Century
Estates, Century Ranch Estates, Buffalo Peak Addition, and Wapiti Lane. The year 2000 wastewater
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system improvements project included collection system improvements. These improvements
reduced I/l and helped extend the life of the wastewater collection system.

An evaluation of the wastewater collection system, including main lines, manholes, and cleanouts
was completed. An evaluation of service lines was not conducted. The wastewater collection
system appears to be in reasonable overall condition; however, much of the system is approaching
40 years old and is nearing the end of its expected service life. Some line replacements and spot
repairs are needed. The following paragraphs provide clarification of areas needing remedial work.

System Components

A map of Union’s existing wastewater collection system, which identifies pipe sizes, is located in a
pocket at the end of this Wastewater Facilities Plan (WWFP) and on Figure 4-1. The older (original)
portions of Union’s wastewater collection system are mostly asbestos cement (AC) pipe while
system extensions and new subdivisions generally use polyvinyl chloride (PVC) pipe. Concrete
manholes are used throughout the City. The wastewater collection system contains approximately
90,310 feet of gravity pipe and 11,905 feet of forcemains. The gravity portion of the wastewater
collection system ranges from 6-inch diameter pipe to 14-inch diameter pipe. Two forcemains serve
the City. The first forcemain is approximately 1,820 feet, 4-inch diameter pipe and transports
wastewater from the Oregon Street Lift Station to a receiving manhole on lowa Street. The second
forcemain is approximately 10,085 feet, 10-inch diameter PVC pipe and transfers effluent from the
WWTF to the Buffalo Peak Golf Course pond where the effluent is stored for irrigation use.

Following are the pipe sizes and lengths in the City of Union’s collection system:

TABLE 4-1
Collection System Pipe
Pipe Size (inches) Pipe Length (feet)

4 1,820 forcemain

6 1,750

8 71,850

10 5,540 gravity/10,085 forcemain
12 5,850

14 5,320

Catherine Creek bisects the City of Union from east to west, creating a natural geographic barrier
between the north and south halves of the City. The collection system in the north and south areas
is approximately equal is called the north basin and south basin for discussion purposes. This is
shown on Figure 4-2 and on the Wastewater Collection System Basin Map located in a pocket at the
end of this WWFP. The north basin encompasses areas from Catherine Creek to the north City limits
and the south basin encompasses areas from Catherine Creek to the south City limits. The basins
combine at the intersection of Arch Street and 10th Street where a 14-inch trunkline completes the
connection to the WWTF. A lift station located on Oregon Street (in the south basin) pumps
wastewater flows from the collection system on Jefferson Street and south of Jefferson Street
through a 4-inch diameter forcemain to Manhole A 47 on lowa Street, where gravity flow resumes.

The Oregon Street Lift Station was updated in 1995 when the existing submersible pumps were
replaced with two new surface-mounted self-priming Hydronix pumps. The motors are rated at 7.5

4/14/2015 Anderson Perry & Associates, Inc.
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horsepower with a pump capacity of 150 gallons per minute (gpm) at 49 feet of total dynamic head.
The pumps are housed inside fiberglass enclosures. The wetwell is 6 feet in diameter and 12 feet
deep and was already in place in 1995 when the existing pumps were replaced. The Oregon Street
Lift Station has the capacity to handle design flows through the year 2034.

Oregon Street Lift Station Evaluation

The Oregon Street Lift Station does not have a source of backup power. The City should have backup
power at the lift station, or be able to mobilize a generator to the lift station in the event of a power
outage. This improvement should be completed in the next three to six years and is presented in
Chapter 5 in the Implementation Plan. The cost presented in the Implementation Plan represents a new
standby generator placed on a concrete pad, control panel, and automatic transfer switch.

In 2007, the pump controller, level sensor, and alarm were updated at the Oregon Street Lift Station,
and one of the pumps was recently rebuilt. Although the lift station has capacity to handle the
projected flow through 2034, the pumps are 14 years old and the wetwell is older. The Oregon Street
Lift Station will need to be improved in the next 15 to 20 years. The improvements will most likely need
to consist of replacing the pumps, updating the controls and telemetry, rehabilitating the wetwell, and
replacing corroded pipes as required. The projected cost of the rehabilitation is presented in the
Implementation Plan.

Collection System Television and Manhole Inspection

The City of Union proactively implemented a television and manhole inspection program in 2013
utilizing City equipment and personnel. The inspection program began in May 2013 and concluded in
June 2013. The inspection program was designed to evaluate the collection system and identify problem
areas.

Results of the Television Inspection

The television inspection showed areas of main wastewater collection line that have cracks,
deterioration, and hydrogen sulfide corrosion. It was not possible to estimate the amount of
infiltration (if any) from the deteriorated pipe because the television inspection work was
performed in late spring and early summer when groundwater levels are normally lower than at
other times of the year. Areas showing this type of deterioration normally remain functional until
further deterioration occurs or they are disturbed. The television inspection also showed leaks
where service lines attach to the main line, some offset joints and some bellies.

Funds should be accrued in a wastewater capital improvement account so that as deterioration
continues, the City will have the necessary mechanism in place to finance a replacement program.

Evaluation and System Improvements Summary

This section provides a summary of the collection system evaluation and presents the recommendations
and associated cost estimates to complete system improvements based on the results of the evaluation
and concerns expressed by the City.

4/14/2015 Anderson Perry & Associates, Inc.
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When determining the means of repair/replacement of problem areas, thought was given to the
location and overall condition of main line, service line, and manholes. The decision to repair or replace
main line was based on the location and the number of deficiencies. Replacement was suggested when
the location was not in a high traffic or unrealistic area to dig (i.e., newly replaced highway). After
researching options, it was decided that cured-in-place-pipe (CIPP) lining would be used to repair main
line because of its ease of use and capability to repair the existing problems.

The recommended improvements have been placed in three priority categories based on opinion of
necessity. The three priority categories are referred to as high priority, medium priority, and low
priority improvements for purposes of discussion. High priority items include piping that is heavily
leaking or that contains extensive structural damage where leaking or failure may be an issue in the near
future. Medium priority items include root intrusion, cracks that could develop structural or I/l issues,
minor /1, and other problems that should be finished in a timely manner. Low priority issues include
piping that has minor cracking, slight seeping at service line connections, or problems that could become
sources of I/l in the future. Figure 4-3 summarizes the improvements. There are items noted on Figure
4-3 that will require additional inspection to determine the required repair. The cost estimates
presented in this chapter do not reflect these items.

Figure 4-3 denotes additional categories including work item number, reach or manhole number,
distance from manhole, description of work, and notes. Also included is the wastewater collection
system sheet number; this sheet number refers to Figure 4-4 and the Wastewater Collection System
Priority Improvements Map included in a pocket at the end of this WWFP and denotes which sheet the
proposed improvement is located on. The work item number is not a ranking of importance, rather an
identification of the improvement to be made. Reach or manhole numbers are a reference to the
location of the improvement to be made. The distance from manhole is a description to further indicate
where the problem exists, and the distance is referenced from the first manhole listed.

High Priority Improvements

The proposed high priority improvements include removal of roots, replacement of severely cracked
pipes and broken cleanouts, and repair of manholes. The estimated cost to complete the proposed
high priority collection system improvements is presented on Figure 4-5.

The most critical improvements for the City to undertake are on Fourth Street between Center and
Beakman Streets. The 10-inch AC pipe contains cracks and root intrusion. Since Fourth Street is a
gravel street, and in order to prevent future I/l and root intrusion, it was determined the best option
would be to replace the pipe rather than repair it. The following picture shows the cracking and
some of the root intrusion in this reach.

4/14/2015 Anderson Perry & Associates, Inc.
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The following picture shows a destroyed cleanout. Broken cleanouts can lead to increased I/1, and
the reduced access hinders maintenance ability.

Medium Priority Improvements

Improvements designated as medium priority are related to improving I/I flow issues that are 1 gpm
or less and are not deemed as critical as the high priority improvements. The estimated cost to
complete the proposed medium priority collection system improvements is presented on Figure 4-6.

Improvements proposed include application of RootX; cleaning, repairing, and grouting manholes;
sewer main repair; and CIPP lining. CIPP lining was selected in order to reduce asphalt surface
restoration because one faulty main line is located on East Bryan Street along a section of Highway
237, and another is located along a recently chip sealed section of West Delta Street. The following
picture shows how the pipe under Bryan Street has cracked. Prior to the installation of the CIPP
lining, it is recommended the City television inspect the line to ensure integrity of service
connections.

4/14/2015 Anderson Perry & Associates, Inc.
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Low Priority Improvements

Recommended low priority improvements are generally related to improving I/l flow issues that are
less than 0.5 gpm but will need to be completed to minimize excessive I/1 in the future. The cost
estimate to complete the proposed low priority collection system improvements is presented on
Figure 4-7.

Suggested improvements include sewer main line repair, replacing service connections, and
cleaning, repairing, and grouting manholes.

Monitor Items

Provided in Appendix E is a list of items that should be monitored periodically. These items include
bellies, shifted joints, rolled gaskets, and existing pipe repairs. These are items that currently are
not causing sufficient system malfunction to justify the cost of the repairs; however, it will be
important to periodically monitor them to ensure increased deterioration does not occur. When the
TV inspection was performed, there were trunklines flowing between one third and one half full.
Before any large expansions are made, the pertinent trunklines should be inspected to ensure there
will be adequate capacity.

Included in Appendix F is a list of collection system maintenance items. These items are categorized
based on opinion of necessity. High priority items include grease or debris blockages that at the
time of the TV inspection were causing flow to back up in the main line; these lines should be jetted
in the near future and monitored/jetted every three months. Medium priority items include grease
and debris accumulation that is obstructing flow but is not causing a large backup in the main line.
Low priority items include areas where grease and debris have begun to accumulate but were not
substantially obstructed at the time of the TV inspection. A Wastewater Collection System
Maintenance Priority Map is included in a pocket at the end of this WWFP.

Summary of Improvement Cost Estimates and Selected Action

Following is a summary of estimated project costs for the three presented improvement priority levels
proposed for the City of Union’s collection system. See Figures 4-5, 4-6, and 4-7 for a detailed
itemization of anticipated collection system improvement costs.
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TABLE 4-2
Improvement and Cost Summary
Improvement Estimated Project Cost
Priority (2014 Dollars)
High $95,000
Medium $263,000
Low $70,000
Total $428,000

Based on information presented in this chapter and recommendations of City staff, a collection system
improvements schedule is shown in the Implementation Plan presented in Chapter 5.
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High Priority Collection System Improvements

~

Distance
Work Wastewater Reach or from
Item [ Collection System| Manhole | Manhole
No Sheet No." No. (feet) Description of Work Notes
H1 4 Al1-8 168 Additional inspection required. Service (top) leaking 3 gpm.
H2 5 A35 NA Inspect and repair cleanout as Broken cleanout cap.
required.
H3 6 A60b NA Replace broken cleanout with Broken cleanout, pipe full of
manhole. rocks.
H4 4 B18-B15 Entire Replace 267 feet of 10-inch main Circumferential crack leaking 0.5
Length line. gpm with roots, roots protruding
through service.
H5 5 B17-B16 55 Additional inspection required. Service (top) leaking 1 gpm.
H6 5 B17-B16 342 Additional inspection required. Service (top) leaking 1 gpm.
H7 5 B31-B32 49 Application of RootX. Roots.
H8 2 Cl14 NA Clean, repair, and grout manhole. 1/1 at base of manhole, 1 gpm.
H9 2 C10-C6 248 Additional inspection required. Cracks, no I/I.
H10 2 C14-C13 51 Additional inspection required. Service (top) leaking 3 gpm.
H11 3 C45-C37 4 Additional inspection required. Service (left) leaking 1 gpm.
H12 3 ca1 NA Replace broken cleanout with Broken cleanout.
manhole.
H13 5 D57-D58 492 Application of RootX. Roots growing through joint.
H14 6 A59 NA Clean, repair, and grout manhole. |Top concrete ring is broken.
H15 3 C61 NA Clean, repair, and grout manhole. |Cover off center of cone.
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! see Figure 4-4, Wastewater Collection System Priority Improvements.
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Medium Priority Collection System Improvements

~

Distance

Work Wastewater Reach or from

Item | Collection System| Manhole | Manhole

No. Sheet No.* No. (feet) Description of Work Notes

M1 1 Cc20 NA Clean, repair, and grout manhole. 1/1 around manhole sections.
M2 3 C36 NA Inspect and repair cleanout as Gravel in cleanout.
required.
M3 3 C38-C37 Entire Application of RootX. Roots in service.
M4 3 C53-C54 Entire Line 390 feet of 8-inch asbestos Cracks and exposed aggregate.
Length cement main line.

M5 4 2 NA Clean, repair, and grout manhole. Infiltration between base and
section.

M6 4 A5 NA Clean, repair, and grout manhole. |Decay around top joint.

M7 4 B3 NA Clean, repair, and grout manhole. Cover off center of cone.

M8 4 B8 NA Clean, repair, and grout manhole. [Cracks in section under cone.

M9 2 ca NA Clean, repair, and grout manhole. |Roots in joint between base and
section, and around invert.

M10 2 C5 NA Clean, repair, and grout manhole. |Decay at top of cone and around
center section joint.

M11 1 c21 NA Clean, repair, and grout manhole. [Cover off center of cone, top seal
is broken.

M12 3 D47-D49 463 Repair main line joint. Rolled gasket.

M13 4 A11-A9 Entire Application of RootX. Roots coming through joint.

M14 4 Al NA Clean, repair, and grout manhole. 1/1 0.5 gpm around west pipe
penetration and between base
and section.

M15 4 A3 NA Clean, repair, and grout manhole. [I/1 0.5 gpm around east pipe
penetration and between base
and section.

M16 4 Al10 NA Inspect and repair cleanout as Rocks in cleanout.

required.

M17 6 A38-A37 106 Additional inspection required. Service (top) leaking 1 gpm.

M18 2 B3D NA Inspect and repair cleanout as Rocks completely blocking

required. cleanout.

M19 4 B2 NA Clean, repair, and grout manhole. [I/I around east main line
connection 0.5 gpm.

M20 4 B1 NA Clean, repair, and grout manhole. 1/l above west invert 0.5 gpm.

M21 4 B25 NA Replace broken cleanout with Rocks completely blocking

manhole. cleanout.

M22 5 B23 NA Inspect and repair cleanout as Rocks in cleanout.

required.
M23 2 C9-C7 Entire Line 800 feet of 8-inch asbestos Severe cracks with 1/1 1.5 gpm
Length cement main line.
M24 2 C15-D1 329 Additional inspection required. Joint separation.
M25 3 D24 NA Inspect and repair cleanout as Gravel in cleanout.
required.
M26 3 D37 NA Inspect and repair cleanout as Gravel in cleanout.
required.

M27 5 D58 NA Clean, repair, and grout manhole. Roots.

M28 3 D48 NA Inspect and repair cleanout as Broken cleanout cap, rock and

required. debris in cleanout.

M29 4 B3a NA Clean, repair, and grout manhole. Cover off center of cone.

M30 2 c9 NA Clean, repair, and grout manhole. Infiltration between base and
section.
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! See Figure 4-4, Wastewater Collection System Priority Improvements.
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Low Priority Collection System Improvements
Distance
Work Wastewater Reach or from
Item [ Collection System| Manhole | Manhole
No. Sheet No." No. (feet) Description of Work Notes

L1 3 D27 NA Clean, repair, and grout manhole. |[Chipping around joints between
sections.

L2 4 Al1-8 169 Repair main line. Hole (right) leaking 0.25 gpm.

L3 6 A52 NA Application of RootX. Roots in cleanout.

L4 6 A55-A56 93 Repair service connection. Rolled gasket on tap, no I/1.

L5 4 B4 NA Clean, repair, and grout manhole. 1/1 around base of manhole 0.25
gpm, and around invert.

L6 2 C17-Ci16 203 Replace service connection. Rolled gasket on tap, no I/I.

L7 5 A25 NA Clean, repair, and grout manhole. [Cover off center of cone top, and
rebar in the bottom of the
manhole.

L8 5 A33 NA Clean, repair, and grout manhole. |Top of cone has minor decay.

L9 5 A34 NA Clean, repair, and grout manhole. [Section beginning to chip.

L10 6 A36 NA Clean, repair, and grout manhole. [Cracks in bottom section.

L11 6 A49 NA Clean, repair, and grout manhole. Cracked lid, decay in mortar
under cover.

L12 6 A51 NA Clean, repair, and grout manhole. Decay around inlet.

L13 4 B5 NA Clean, repair, and grout manhole. [Chips in top section.

L14 4 B19 NA Clean, repair, and grout manhole. |Minor decay at bottom of cone.

L15 1 C26 NA Clean, repair, and grout manhole. [Infiltration through joint at top of|
cone.

L16 3 ca7 NA Clean, repair, and grout manhole. Minor decay at bottom of cone.

L17 2 C9-C8 454 Repair service connection. Joint separated on lateral at tap,
no I/1

L18 2 C14-C13 224 Repair service connection. I/ around tap, 0.25 gpm.

L19 2 C6-C5 125 to 130 |Additional inspection required. Cracks, no I/1.

L20 2 C6-C5 204 Additional inspection required. Cracks, no I/1.

L21 2 C6-C5 351 to 361 |Additional inspection required. Cracks, no I/1.

L22 2 C10-C11 414 Additional inspection required. Cracks, no I/1.

! see Figure 4-4, Wastewater Collection System Priority Improvements.
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HIGH PRIORITY COLLECTION SYSTEM IMPROVEMENTS

COST ESTIMATE
(2014 DOLLARS)

\

\
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ESTIMATED
NO. DESCRIPTION UNIT QUANTITY UNIT PRICE  TOTAL PRICE
1 Mobilization/Demobilization LS All Req'd $ 3,560 3,560
2 Temporary Protection and Direction LS All Reqg'd 2,500 2,500
of Traffic/Project Safety
3 Clean, Repair, and Grout Manhole EA 3 2,000 6,000
4 Precast Manhole EA 3 4,000 12,000
5 Sewer Main Replacement, 10-inch LF 270 75 20,250
Polyvinyl Chloride Pipe
6 Application of RootX LF 760 4 3,040
7 Additional Potholing HR 10 90 900
8 Gravel Surface Restoration SY 450 15 6,750
(Shoulders, Driveways, Alleys, and
Parking Areas)
9 Asphalt Surface Restoration SY 50 150 7,500
10 Temporary Bypassing and Pumping LS All Reqg'd 2,500 2,500
of Wastewater
11 Dewatering LS All Reqg'd 2,500 2,500
12 Repair of Unmarked Utilities LS All Req'd 2,500 2,500
Total Estimated Construction Cost $ 70,000
Administration, Legal, Engineering, and Contingencies @ 35% 25,000
TOTAL ESTIMATED PROJECT COST _$ 95,000
CITY OF
UNION, OREGON
WASTEWATER FACILITIES PLAN FIGURE

COST ESTIMATE

HIGH PRIORITY COLLECTION
SYSTEM IMPROVEMENTS

4-5




-

MEDIUM PRIORITY COLLECTION SYSTEM IMPROVEMENTS
COST ESTIMATE
(2014 DOLLARS)

~

ESTIMATED
NO. DESCRIPTION UNIT QUANTITY UNIT PRICE  TOTAL PRICE
1 Mobilization/Demobilization LS AllReqd $ 10,020 10,020
2 Temporary Protection and Direction LS All Reqg'd 5,000 5,000
of Traffic/Project Safety
3 Sewer Main Repair EA 1 3,000 3,000
4 Clean, Repair, and Grout Manhole EA 15 1,500 22,500
5 Precast Manhole EA 8 4,000 32,000
6 8-inch Cured-In-Place-Pipe Lining LF 1,200 65 78,000
7 Internally Reinstate Sewer Service EA 18 500 9,000
Line
8 Application of RootX LF 520 4 2,080
9 Additional Potholing HR 10 90 900
10 Asphalt Surface Restoration SY 150 150 22,500
11 Temporary Bypassing and Pumping LS All Req'd 5,000 5,000
of Wastewater
12 Dewatering LS All Req'd 1,000 1,000
13 Repair of Unmarked Utilities LS All Reqg'd 4,000 4,000

Total Estimated Construction Cost $ 195,000
Administration, Legal, Engineering, and Contingencies @ 35% 68,000
TOTAL ESTIMATED PROJECT COST _§ 263,000
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LOW PRIORITY COLLECTION SYSTEM IMPROVEMENTS
COST ESTIMATE
(2014 DOLLARS)

~

ESTIMATED
NO. DESCRIPTION UNIT QUANTITY UNIT PRICE  TOTAL PRICE
1 Mobilization/Demobilization LS AllReq'd $ 3,080 3,080
2 Temporary Protection and Direction LS All Req'd 3,000 3,000
of Traffic/Project Safety
3 Sewer Main Repair EA 1 3,000 3,000
4 Existing Service Line Connection EA 3 2,400 7,200
Replacement
5 Clean, Repair, and Grout Manhole EA 12 1,500 18,000
6 Application of RootX LF 80 4 320
7 Additional Potholing HR 10 90 900
8 Asphalt Surface Restoration SY 90 150 13,500
9 Temporary Bypassing and Pumping LS All Reg'd 1,000 1,000
of Wastewater .
10 Dewatering LS All Reqg'd 1,000 1,000
11 Repair of Unmarked Utilities LS All Req'd 1,000 1,000
Total Estimated Construction Cost $ 52,000
Administration, Legal, Engineering, and Contingencies @ 35% 18,000
TOTAL ESTIMATED PROJECT COST _$ 70,000
CITY OF
UNION, OREGON
WASTEWATER FACILITIES PLAN FIGURE
ggﬁ'&fsm LOW PRIORITY COLLECTION 4.7
& associdtes, inc. SYSTEM IMPROVEMENTS

COST ESTIMATE




Chapter 5 - Development and Evaluation
of Wastewater Treatment Facility
Improvement Alternatives

General

The City of Union’s wastewater treatment facility (WWTF) operates in accordance with the limits
established in the City’s current National Pollutant Discharge Elimination System (NPDES) Permit. The
Oregon Department of Environmental Quality (DEQ) regulates NPDES Permits in Oregon and expects to
issue an NPDES Permit renewal shortly containing new restrictions that limit the amount of ammonia
that can be discharged to Catherine Creek. This chapter provides a conceptual discussion of alternatives
designed to meet the expected NPDES Permit ammonia limits and evaluates feasible alternatives. Cost
estimates were developed for alternatives considered feasible after a thorough engineering evaluation.

A separate improvements schedule was proactively requested by the City of Union to address worn,
aging, or outdated components of the WWTF and the collection system and is referred to as the
Implementation Plan throughout this Wastewater Facilities Plan (WWFP). The Implementation Plan lists
components of the existing collection system and existing WWTF that are likely to require remedial work
during the 20 years represented by this WWFP and shows the year when the expected repair will be
needed. The City of Union intends to make listed repairs using City funds generated through rate payer
fees. The Implementation Plan follows the alternative section of this chapter and summarizes budget
cost estimates. Cost estimates have been adjusted for inflation to the year the repair/improvement is
expected to occur. Improvements to reduce odors are included in the Implementation Plan and are part
of the capital improvements. An additional discussion of odor reduction and a method for
implementation is provided in Chapter 6.

Wastewater Treatment Facility and Effluent Reuse Alternatives

Introduction

This portion of the WWFP describes WWTF modification alternatives and effluent reuse alternatives
designed to comply with the expected NPDES Permit ammonia limits. The following paragraphs
provide conceptual descriptions of the WWTF improvement alternatives and an explanation of how
the alternatives would affect wastewater management in Union. It should be noted that portions of
the WWTF lie in the floodplain. New wastewater facilities constructed in the floodplain must be
designed to maintain their structural integrity during a 500-year flood event.

Conceptual Description of Wastewater Treatment Facilities Alternatives

This section introduces and describes the improvement alternatives. In the following alternatives,
the growing season is generally described as May through September and the non-growing season
as October through April. In practice, the operator has flexibility to land-apply effluent earlier and
later in the year to match climate conditions.

The alternatives considered to comply with anticipated ammonia limits include:

4/14/2015 Anderson Perry & Associates, Inc.
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1. No action.

2. Upgrade the WWTF to manage ammonia and continue seasonal effluent discharge to
Catherine Creek from October through April. Land-apply treated effluent on the Buffalo
Peak Golf Course from May through September.

3. Discontinue seasonal (October through April) discharge of treated effluent to Catherine
Creek, store effluent generated from October through April, and land-apply stored effluent
from May through September. Analyses are based on the assumption that the point of
compliance remains at the initial discharge from the WWTF.

3A. Construct a two-cell effluent storage pond in northwest Union to store treated effluent
generated from October through April. Pump stored effluent to the golf course for
beneficial use from May through September. Pump treated effluent generated from
May through September to the golf course.

3B. Construct a two-cell effluent storage pond in northwest Union to store treated effluent
generated from October through April. Land-apply stored treated effluent on alfalfa
from May through September and treated effluent generated from May through
September. Discontinue recycled water use at the golf course.

3C. Construct a two-cell effluent storage pond in northwest Union to store treated effluent
generated from October through April. Land-apply stored effluent on alfalfa from May
through September. Continue irrigating the golf course with treated effluent from May
through September.

4. Decommission Union's Mechanical WWTF. Treat wastewater in facultative treatment
lagoons and land-apply treated effluent at the golf course or on alfalfa from May through
September. Store treated effluent generated from October through April in effluent storage
ponds for land application from May through September.

Conceptual Discussion of Wastewater Treatment Facility Alternatives
Alternative 1
No Action.

Under the No Action alternative, the City would continue using the WWTF in its present condition.
Chapter 3 provides a detailed discussion and evaluation of the existing plant. No work would be
performed and no changes to the operation would be made. This alternative is viable if the NPDES
Permit renewal continues to limit pollutants at the same or similar level as the current NPDES
Permit and if the pollutant list does not expand to include ammonia. The No Action alternative is
not viable if the regulated pollutant list expands to include ammonia or if the currently listed
pollutant limits are significantly reduced. No action potentially makes the City vulnerable to fines,
consent orders, DEQ-administered compliance schedules, and lawsuits from special interest groups.
However, the DEQ anticipates adding ammonia to the City's regulated pollutant list when reissuing
Union’s NPDES Permit. Additional evaluation of this alternative is not merited because a No Action
alternative does not address anticipated ammonia limits.

4/14/2015 Anderson Perry & Associates, Inc.
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Alternative 2

Upgrade the Wastewater Treatment Facility to Manage Ammonia and Continue Effluent Discharge
to Catherine Creek from October through April. Land-Apply Treated Effluent on the Buffalo Peak
Golf Course from May through September.

Alternative 2 would modify the WWTF by adding rotating biological contactors (RBCs) to the system.
The additional biological contactor capacity will be designed to reliably reduce ammonia to meet the
DEQ-proposed ammonia limits. Treated WWTF effluent would continue to discharge to Catherine
Creek from October to April and would continue to discharge to the golf course for a beneficial use
from May through September. A comprehensive evaluation of Alternative 2 is provided in the
Detailed Evaluation of Feasible Alternatives section of this chapter.

Alternative 3

Discontinue Seasonal (October through April) Discharge of Treated Effluent to Catherine Creek,
Store Effluent Generated from October through April, and Land-Apply Stored Effluent from May
through September.

Alternative 3 has been divided into three subparts: 3A, 3B, and 3C. All three subparts share
common features with variations on the final effluent disposal method.

In Alternative 3, no modifications would be made to the WWTF. Instead, all three subparts replace
river discharge of effluent with a pond storage system for subsequent discharge to the golf course or
on an alfalfa field. Beneficially reusing the WWTF effluent eliminates the need for an NPDES Permit
and the related pollutant loading limits. Alternative 3 would reduce the permitting requirements to
a Water Pollution Control Facilities (WPCF) Permit, which should significantly reduce the City's
compliance burden.

Alternative 3A

Construct a Two-Cell Effluent Storage Pond in Northwest Union to Store Treated Effluent
Generated from October through April. Pump Stored Effluent to the Golf Course for Beneficial
Use from May through September. Pump Treated Effluent Generated from May through
September to the Golf Course.

With Alternative 3A, effluent produced from October through April would be transferred to a
two-cell effluent storage pond preliminarily located in northwest Union. Effluent would be
transferred to the storage pond via gravity flow through a 10-inch effluent transfer pipe. Return
flow would utilize the same transfer pipe but would require a transfer pump station to lift
effluent back to the WWTF effluent pump station, which would then pump the treated effluent
to the golf course. This alternative is considered viable because it utilizes existing infrastructure
and provides an environmentally responsible solution. Alternative 3A is evaluated in the
Detailed Evaluation of Feasible Alternatives section of this chapter.

4/14/2015 Anderson Perry & Associates, Inc.
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Alternative 3B

Construct a Two-Cell Effluent Storage Pond in Northwest Union to Store Treated Effluent
Generated from October through April. Land-Apply Stored Treated Effluent on Alfalfa from
May through September and Treated Effluent Generated from May through September.
Discontinue Recycled Water Use at the Golf Course.

With Alternative 3B, the full annual effluent flow would be transferred to a two-cell effluent
storage pond through a new 10-inch transfer pipe. Stored effluent would then be pumped
through a pivot irrigation system and land-applied. Alternative 3B would abandon the current
WWTF effluent pump system and forcemain and would stop sending effluent to the golf course.
Since there are outstanding loans associated with the current effluent pump station and
forcemain, and since the continued operation of this system is a condition of the funding utilized
to design and construct the effluent forcemain, effluent pump system, and irrigation distribution
system, it does not appear feasible to further analyze Alternative 3B.

Alternative 3C

Construct a Two-Cell Effluent Storage Pond in Northwest Union to Store Treated Effluent
Generated from October through April. Land-Apply Stored Effluent on Alfalfa from May

through September. Continue Irrigating the Golf Course with Treated Effluent from May

through September.

With Alternative 3C, WWTF effluent produced from October through April would be transferred
to a two-cell effluent storage pond preliminarily sited in northwest Union. Effluent would be
transferred to the storage ponds through a 10-inch gravity flow effluent transfer pipe. The
stored effluent would be land-applied to an alfalfa field. Effluent produced from May through
September would continue to be transferred to the golf course for beneficial reuse as irrigation.

Alternative 3C is considered feasible because this alternative reuses the full annual production
of effluent without disrupting the golf course effluent reuse program. Alternative 3C also
provides the most long-term flexibility of the alternatives because the land application portion
of the alternative can be expanded if needed. An evaluation of Alternative 3C follows in the
Detailed Evaluation of Feasible Alternatives section of this chapter.

Alternative 4

Decommission Union's Mechanical WWTF. Treat Wastewater in Facultative Treatment Lagoons
and Land-Apply Treated Effluent at the Golf Course or on Alfalfa from May through September.
Store Treated Effluent Generated from October through April in Effluent Storage Ponds for Land
Application from May through September.

Alternative 4 removes effluent discharge to Catherine Creek from Union’s WWTF and
decommissions the primary and secondary clarifiers, the biological contactors, the aerobic digesters,
and the sludge drying beds. The existing headworks, consisting of the fine screen, influent sampler,
Parshall flume, and associated wastewater channels and piping, would be retained. Additionally, the
chlorination system and the irrigation effluent pump station would be retained. The biological
wastewater treatment would be accomplished in facultative wastewater treatment lagoons that
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would replace the listed decommissioned biological treatment components. Once the wastewater
treatment is completed in the treatment lagoons, the treated wastewater would be transferred to
effluent storage ponds and subsequently used for irrigation of alfalfa on adjacent farm ground or
pumped to Buffalo Peak Golf Course for irrigation during the growing season. Effluent used on farm
ground for alfalfa must be treated to Class D, and effluent used on the golf course must be treated
to Class C. To accomplish Class D effluent for the alfalfa field and avoid excessive pumping, an on-
site chlorination system would be needed. To accomplish Class C effluent for reuse at the golf
course, it will be necessary to recommission the travelling bridge rapid sand filter and add polymer
through a flocculation tank. Recommissioning of the travelling bridge rapid sand filter and
associated components is further explained in the Detailed Evaluation of Feasible Alternatives
section of this chapter.

Detailed Evaluation of Feasible Alternatives

Evaluation of Regulatory Requirements

Presented hereafter is a summary of the regulatory requirements that may need to be met when
implementing one of the feasible alternatives. These include regulations concerning groundwater
quality protection, sludge management, and wetland and waterway impacts. Additionally, potential
regulatory permitting requirements for erosion control plans and stormwater management plans
are identified.

Groundwater Quality Protection

The criteria and guidelines for groundwater quality protection are contained in Oregon
Administrative Rules (OAR), Chapter 340, Division 40 (OAR 340-040). Proposed treated effluent
storage ponds in Alternative 3 and proposed wastewater treatment lagoons in Alternative 4 will
be lined with an impervious membrane, so minimal potential will exist to discharge any
wastewater into groundwater. No impacts to existing groundwater are anticipated.

Effluent Reuse Regulations

This section provides a general discussion of the effluent reuse regulations currently in place in
Oregon that apply to land application of effluent on an alfalfa field or golf course. The criteria
and guidelines for effluent irrigation summarized below are found in OAR 340-055. The reuse
regulations vary depending on the quality of the effluent. The City of Union's WWTF produces
Class C effluent as defined in the regulations. If the City decommissions the WWTF and replaces
mechanical biological treatment with facultative wastewater treatment lagoons, a Class D
effluent is expected to result. The following regulatory information applies to Class C effluent.
Regulatory information for Class D effluent follows.

e |norder to assume groundwater protection, treated wastewater must be applied at
agronomic rates. This refers to the practice of applying the treated wastewater effluent
at rates that are less than the crop being grown can use. This limitation applies to
hydraulic loading as well as nutrient loading. For typical municipal wastewater and a
crop such as alfalfa, hydraulic loading will be the controlling factor.
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e Buffer zones surrounding the irrigation area will be required. For a Class C wastewater
effluent and spray irrigation system, a minimum 70-foot buffer zone from the property
line is required. The 70-foot buffer zone applies only to spray irrigation systems;
underground systems such as drip irrigation require a 10-foot buffer zone.

e Itis recommended that irrigation of effluent not occur for three days prior to harvesting
a crop irrigated with Class C wastewater effluent.

e Animals used for production of milk must be restricted from direct contact with recycled
wastewater effluent.

e Access to the effluent discharge area should be controlled by using fencing, a remote
location, and/or signs.

e Submission of a Recycled Water Use Plan is required to demonstrate how the
wastewater treatment system owner will comply with the rules established in OAR
340-055.

o The Recycled Water Use Plan will require updating if any modifications to the procedure
occur.

The following regulatory information applies to Class D effluent that would be produced for
application to an alfalfa field when using facultative lagoons for wastewater treatment
(Alternative 4).

e Groundwater protection would be accomplished by applying treated wastewater at the
agronomic rate associated with the crop being grown. This limitation applies to
hydraulic loading as well as nutrient loading. Hydraulic loading is normally the
controlling factor when irrigating a crop such as alfalfa with municipal wastewater.

e A 100-foot buffer zone is required from the edge of the site used for irrigation (Class D
effluent) and the site property line when sprinkler irrigation is used. There must be a
minimum of 100 feet from the edge of an irrigation site to a water supply source used
for human consumption, and recycled water must not be sprayed within 70 feet of an
area where food is prepared or served, or where a drinking fountain is located.

e Animals used for production of milk must be restricted from direct contact with recycled
water.

e C(Class D recycled water must be oxidized and disinfected wastewater and must not
exceed a 30-day log mean of 126 E. coli organisms per 100 milliliters and 406
E. coli organisms per 100 milliliters in any single sample. Monitoring for E. coli organisms
must occur at least once per week.

e |rrigation of ornamental nursery stock, Christmas trees, sod, or pasture for animals are
examples of allowable beneficial uses. When using recycled water for irrigation of sod,
ornamental nursery stock, or Christmas trees, the personnel at the use area must be
notified that the water used is recycled wastewater and is not safe for drinking. The
Recycled Water Use Plan must specify how notification will be provided. Irrigating with
effluent must cease three days before harvesting the crop.
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e When irrigating, signs must be posted around the perimeter of the irrigation site stating
recycled water is used and is not safe for drinking.

Sludge (Biosolids) Management

Any sludge that is produced in the process and land-applied must comply with current state and
federal regulations. Applicable state regulations are OAR 340-050, Land Application of Domestic
Wastewater Treatment Facility Biosolids, Biosolids Derived Products and Domestic Septage.
Applicable federal regulations are found in the Code of Federal Regulations, Title 40, Part 503.
The City will also need to comply with all biosolids management conditions stipulated in the
most current NPDES Permit issued by the DEQ. Chapter 2 provides a more comprehensive
discussion on the regulations regarding land application of biosolids.

Wetland Impacts and Waterway Protection

The mechanical WWTF (Alternative 2) has no potential to discharge wastewater into wetlands
because no wetlands exist in the WWTF. Therefore, no impacts to existing wetlands are
anticipated if Alternative 2 is implemented. Alternative 3 and Alternative 4 have potential to
discharge to wetlands. A final analysis and approval of the selected land application site will be
needed before commissioning the site.

Regulatory Permitting Requirements for Erosion Control Plans and
Stormwater Management Plans

Construction projects that disturb one acre or more must have an Erosion and Sediment Control
Plan approved by the DEQ prior to commencement of any on-site activities. The applicable
permit is referred to as 1200-C. The 1200-C Permit generally requires the following:

e No discharge of significant amounts of sediment to surface waters. Examples of what
the DEQ considers significant are provided in the 1200-C Permit.

e Preparation and implementation of an Erosion and Sediment Control Plan to prevent
such discharges.

e Maintenance of erosion and sediment controls, cleanup of deposits of sediment that
leave the site, and proper storage, handling, and disposal of hazardous materials.

e Compliance with water quality standards in OAR 340-041 and any total maximum daily
loads established for specific basins. For example, no discharge can cause more than a
10 percent increase of in-stream turbidity from background.

e Visual inspections of erosion and sediment control measures.

Alternative 2 will not require a 1200-C Permit because the area being disturbed will be less than
one acre.

Alternatives 3 and 4 will require a 1200-C Permit because more than one acre will be disturbed
during construction. Application for the permit should be completed during the design phase of
the improvements.
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The Environmental Protection Agency (EPA) stormwater regulations require that certain
stormwater discharges "associated with industrial activity" need NPDES Permits. In general, a
permit is needed if:

1. The industry is listed by the EPA.

2. Stormwater from rain or snowmelt leaves the site through a "point source" and reaches
surface waters either directly or through storm drainage. A point source discharge
refers to a natural or human-made conveyance of water through such things as pipes,
culverts, ditches, catch basins, or any other type of channel.

Neither of these two conditions would apply to the City because wastewater treatment plants of
less than 1 million gallons (MG) per day design capacity are not listed and stormwater
associated with storage pond construction will be held on site.

Environmental Review

The City will need to complete an environmental review of the proposed wastewater system
improvements prior to the preferred alternative being pursued. Such a review would evaluate
the impacts of the project, including any affected property needed for treatment and disposal
facilities. The environmental review will need to be submitted to the DEQ and may also need to
be submitted to outside funding agencies.

Alternative 2 - Detailed Evaluation

Upgrade the Wastewater Treatment Facility to Manage Ammonia and Continue Effluent Discharge
to Catherine Creek from October through April. Land-Apply Treated Effluent on Buffalo Peak Golf
Course from May through September.

Alternative 2 adds five RBCs to the wastewater treatment process to provide additional biological
growth capacity for the treatment of ammonia. Currently, one submerged biological contactor
(SBC) and two RBCs provide a total biological growth media area of 252,600 square feet. This
existing biological growth area successfully reduces ammonia on average from about 31 milligrams
per liter (mg/L) to 10 mg/L, representing an average ammonia reduction of about 67 percent.
However, the proposed spawning season (October 1 through June 15) NPDES ammonia limits for
Catherine Creek are 4.2 mg/L monthly average and 6.2 mg/L daily. To reliably nitrify ammonia so
that an effluent with 4.2 mg/L (or less) results (based on 2034 five-day biochemical oxygen demand
[BODs] projected loading of 388 pounds per day), an additional biological growth media area of
approximately 876,000 square feet is required.

To obtain the required media area, five additional RBC shafts are needed. Each shaft requires a
concrete tank approximately 15 feet by 25 feet in size, a 5 horsepower (Hp) motor, a fiberglass
reinforced plastic roof, and associated process piping. To locate the additional RBC units on site, it
will be necessary to remove the first two sludge drying beds. Historically, Union's WWTF has
produced an average of 17.8 dry tons of sludge per year (see Table 3-14). Each sludge drying bed can
process up to 21 dry tons per year. With this information, it is reasonable to reduce the sludge
drying beds from four to three and replace one of the two displaced drying beds, as shown on

Figure 5-1. The process schematic is shown on Figure 5-2. The total 2014 estimated cost for
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Alternative 2 is approximately $3,049,500. Operation and maintenance is estimated at $31,800. The
2014 present worth is estimated at $3,482,500, and the 2018 present worth is estimated at
$4,074,000.

A list of Alternative 2 system improvement components is presented on Figure 5-3, and the cost
estimate for this alternative is presented on Figure 5-4.

Overall, Alternative 2 offers a straightforward expansion of Union's existing WWTF. Advantages and
disadvantages of this alternative include:

Advantages

e  Familiar operation.
e Similar equipment to existing.

e Reliable.
Disadvantages

e High initial cost.

e Additional mechanical complexity.
e Hard to fit into a tight site.

e Complex concrete work.

o  WWTF is still subject to future (possibly stricter) regulations related to continued
discharge of treated effluent to Catherine Creek during future permit renewal cycles.

Alternative 3- Detailed Evaluation

Discontinue Seasonal (October through April) Discharge of Treated Effluent to Catherine Creek,
Store Effluent Generated from October through April, and Land-Apply Stored Effluent from May
through September.

Three subparts to Alternative 3 were described in the conceptual discussion of WWTF alternatives.
Of the three subparts, two (3A and 3C) were considered feasible for detailed evaluation.

Alternative 3B was not considered viable because it would decommission the golf course irrigation
system and effluent forcemain, which would be a violation of funding conditions as discussed earlier
in this chapter.

Alternative 3A

Construct a Two-Cell Effluent Storage Pond in Northwest Union to Store Treated Effluent
Generated from October through April. Pump Stored Effluent to the Golf Course for Beneficial
Use from May through September. Pump Treated Effluent Generated from May through
September to the Golf Course.
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Alternative 3A would store treated effluent produced from October through April in a two-cell
storage pond and land-apply the treated effluent on the golf course from May through
September. The total treated effluent flow to the golf course equals the full annual effluent
from Union's WWTF. The water balances associated with this alternative (Figures 5-5 through
5-7) show that the present treated effluent application utilizes approximately 60 acres of the
available 124 irrigable acres. To successfully land-apply treated effluent at the golf course
utilizing the full 2014 available annual volume, the water balance shown on Figure 5-5 requires
70 acres of turf area to irrigate, for an increase of 10 acres. Initial evaluations show that
irrigating an additional 10 acres at the golf course is possible and that the additional irrigation
should not adversely affect the golf course's rating as a links-style golf course. Evaluating this
alternative considering projected 2034 wastewater production shows that 85 acres (see

Figure 5-7) of golf course would be needed to accept the treated effluent at the agronomic rate.

Although the golf course design plans show that sufficient area is available to accommodate the
additional required irrigation area, a review of the topography and geological makeup of the golf
course site shows that obtaining up to 25 additional irrigation acres will be challenging, because
there are several areas with rock and shallow topsoil.

City Council workshop discussions and a telephone conversation with the Buffalo Peak Golf
Course greens keeper indicated that increasing the irrigation area to 85 acres could change the
golf course's links-style designation. The links-style designation is considered a unique, positive
feature of the golf course.

The final point of evaluation for Alternative 3A is to see if the existing effluent pump station and
forcemain have sufficient capacity to transfer the additional stored treated effluent from the
WWTF to Buffalo Peak Golf Course. Three variations of flow were considered. The first scenario
applies treated effluent to the golf course at the highest agronomic rate. The highest agronomic
rate should occur in July 2034 and is projected to equal 13.59 MG for the month, as shown on
Figure 5-7, which equates to 314 gallons per minute (gpm).

The effluent pump station is equipped with two 250 gpm pumps with variable frequency drives
(VFD) and one 750 gpm pump with soft start. The 250 gpm pumps are set to activate first, and
their combined volumetric flow rate of up to 500 gpm exceeds the 314 gpm requirement.
Therefore, the effluent pump station is adequate to transfer the agronomic effluent demand
rate to the golf course.

The second scenario considers if the effluent pump station can transfer treated effluent from
the WWTF to the golf course at peak hour flow (PHF). Figure 2-5 in Chapter 2 predicts a PHF of
783,000 gallons per day (gpd), which equates to 544 gpm. The combined capacity of the
effluent pump station equals 1,250 gpm, exceeding 544 gpm; therefore, the effluent pump
station can adequately transfer 2034 projected PHF to the golf course.

The third pumping scenario and probable worst case will be if effluent is pumped to the golf
course at average annual flow (AAF) from the stored effluent ponds at the same time PHF
occurs. The 2034 AAF is projected to equal approximately 174,000 gpd, or 120 gpm. Combining
PHF of 544 gpm with AAF of 120 gpm equals approximately 664 gpm. The effluent pump station
is adequate to pump 664 gpm.
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Velocity in 10-inch diameter forcemains is normally held to 5 feet per second (fps) or less. The
worst probable flow is projected as 664 gpm. The estimated velocity at 664 gpm equals 2.72 fps,
which is about 54 percent of the allowable velocity. Therefore, the forcemain has sufficient
capacity to transfer any of the possible flow conditions described above.

As shown in the above flow discussions, the treated effluent pump station and forcemain have
sufficient capacity to pump the projected 2034 PHF and AAF from the treated effluent storage
ponds to Buffalo Peak Golf Course.

The total 2014 estimated cost for Alternative 3A equals approximately $3,423,000. Operation
and maintenance is estimated at $25,500, and the 2014 present worth is estimated at
$3,770,000. The 2018 present worth is estimated at $4,411,000.

Figures 5-8 and 5-9 present Alternative 3A improvement components and cost estimates. The
conceptual layout is presented on Figures 5-10 and 5-11.

Advantages

o Utilizes existing WWTF effluent pump system and forcemain.
e Provides a beneficial use of effluent generated from October through April.

e Eliminates seasonal discharge to Catherine Creek and associated NPDES
requirements.

Disadvantages

e May require additional golf course personnel time.
e Reliant on continued golf course operation.
e May jeopardize links-style designation.

o Difficult to obtain needed additional irrigated area.
Alternative 3C

Construct a Two-Cell Effluent Storage Pond in Northwest Union to Store Treated Effluent
Generated from October through April. Land-Apply Stored Effluent on Alfalfa from May
through September. Continue Irrigating the Golf Course with Treated Effluent from May
through September.

Alternative 3C land-applies treated effluent at Buffalo Peak Golf Course and a neighboring alfalfa
field owned by the Eastern Oregon Agricultural Research Center (EOARC). Alternative 3C relies
on continued golf course irrigable land availability and a long-term agreement with EOARC that
formalizes preliminary discussions conducted in September 2014 regarding application of
treated effluent onto their land. The water balance shows that treated effluent water will be
land-applied through the current reuse system at the golf course to meet the 60-acre turf
irrigation needs. The remaining effluent water would be beneficially used on the 50-acre EOARC
alfalfa field. EOARC would need to provide irrigation water in addition to treated effluent to
satisfy the projected requirements of irrigation for the 50-acre alfalfa field. EOARC may need to
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transfer water rights from an adjacent source if this option is chosen. The water balances are
included as Figures 5-12 and 5-13. A more detailed land application discussion is provided in
Chapter 6.

Effluent storage ponds are an integral part of Alternative 3C. A pond of approximately 12 acres
is required to contain the anticipated October through April 2034 effluent production. This
pond would be divided into two cells to facilitate maintenance and effluent management. The
two cells would be divided by a dike wide enough for a maintenance vehicle to drive on and
would be interconnected with transfer structures and culverts. Alternative 3C has been
configured so it will integrate with Alternative 4 if the City decides to decommission the WWTF
at a future date and install facultative wastewater treatment lagoons.

Four additional components are part of Alternative 3C. These components are an effluent
transfer pipeline, a pivot irrigation system, a return flow pump station, and an irrigation pump
station. An 8-inch diameter transfer pipe would be required to convey treated effluent to and
from the WWTF and the effluent storage ponds. The pipeline would be approximately 5,500 feet
long. The pipeline was checked for adequacy by assuming the 2034 AAF from the WWTF would
occur when the flow would be directed to the effluent storage ponds. At AAF, the velocity in the
transfer pipe would be approximately 0.77 fps. The 2034 peak hourly flow was also considered
and the velocity in the pipe was approximated at 3.47 fps. The noted velocities are less than the
industry standard recommendation of 5 fps. The 8-inch diameter transfer pipe is adequate. A
100 gpm, a 2 Hp pump will be needed to return treated effluent to the WWTF effluent pump
station leading to final disposal for beneficial use at the Buffalo Peak Golf Course.

A pivot irrigation system would draw water from the effluent storage ponds and would not be
subject to peak flows.