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Memorandum 
 
To:  Ryan Orth, Ross & Associates 
 
From:  Len Bramble, Technology Work Group Co-Chair 
  Lars Hendron, Technology Work Group Co-Chair 
 
Subject: Submittal of Preliminary Information 

Spokane River TMDL Collaboration 
Technology Work Group 

 
Date:  September 14, 2005 
 
 
The Spokane River TMDL Collaboration Steering Work Group and Full Group have 
requested each Work Group (Wastewater Flows & Loading, Technology, Re-use & 
Conservation, and Non-Point Source) provide its findings, recommendations, etc as 
of September 14, 2005.  Consistent with that request, within this communication you 
will find a suggestion from the Technology Work Group, along with certain specific 
conditions pertaining to the utilization of this suggestion.   Graphics supporting this 
suggestion and made a part of this recommendation by reference are attached as 
well. 
   
The Spokane Collaboration Technology Work Group (TWG) has accumulated a 
variety of information and data for more than 115 wastewater treatment plants 
(WWTP) within the US and abroad.  Of these 115+ WWTP’s, we have thus far been 
fairly successful at accumulating average monthly total phosphorus effluent data from 
43 WWTP’s.  The TWG stresses that this data accumulation and evaluation effort is 
an on-going effort, and points out that among needed future work relating to WWTP 
technology and phosphorus reduction efforts is the need to undertake a much more 
detailed and exhaustive effort at the WWTP’s or WWTP technologies of most 
interest, including but not limited to, analyses of daily effluent phosphorus data as 
opposed to average monthly effluent phosphorus data, taking into consideration the 
actual permit limits WWTP’s were working to achieve, and the seasonality aspects of 
permit limits and WWTP operations.  
 
The TWG suggests at this time the Full Work Group consider utilizing 50 ug/L (micro 
grams per liter) as an average monthly effluent concentration for total phosphorus 
possibly attainable by municipal wastewater treatment plants on an average monthly 
basis, conditioned upon the following: 
 
1. LIMITATIONS OF THE DATA: 

a. The data and information accumulated thus far for 43 of the 115+ 
WWTP’s under study indicates that there are 11 WWTP’s in the hydraulic 
operating range of 0.23-2.14 MGD and 3-4 WWTP’s in the range of 28.4-



42.8 MGD that are achieving, or are close to achieving, an average 
monthly final effluent concentration of total phosphorus of 50 ug/L or lower 
(see graphics). 

b. Our data show that there are treatment plants performing phosphorus 
removal at levels significantly better than is currently achieved on the 
Spokane River.  These levels approach, but do not reliably achieve on 
a sustained basis, the P removal levels necessary for the Spokane 
River (i.e., 10 micrograms per liter). 

c. There is a difference between minimum performance levels used in 
writing NPDES permits and the environmentally better average 
performance operators like to achieve to assure they meet their 
permit’s minimum performance level.  It is these better, average 
performance numbers that result in the actual pounds of phosphorus 
removed and discharged. 

d. Almost all data is based upon monthly averages of total phosphorus 
effluent from a limited data set.  Without more detailed data, the ability to 
accurately understand and gauge a WWTP’s efficiency of phosphorus 
removal is most difficult.   

e. This data is based upon year-around (January through December) data, 
and not seasonal (April through October) data; thus seasonal aspects 
relating to a wastewater treatment plant’s hydraulic performance are 
“averaged” out. 

f. The 50 ug/L value is simply a reasonably predictable concentration 
and “place holder” for TMDL evaluation at this time. 

g. The testing frequency of the data was highly variable, especially for the 
smaller plants that don’t test every day and don’t provide daily 
monitoring reports (DMR’s) to the EPA.  These variations may skew 
the data and make comparisons difficult. 

h. The data considered thus far is generally geared to respective 
applicable in-place permit limits.  If these permit limits are relatively 
high, there is no incentive to operate the WWTP to achieve a lower 
limit or to test at lower detection levels.  Thus, some of the WWTP’s 
currently showing total phosphorus concentrations higher than 50 ug/L 
might be capable of achieving lower concentrations if required to do 
so, therefore merit further study.  For example, Frisco Sanitation 
WWTP in Frisco, Colorado (our ID#5) has a permit limit for total 
phosphorus of 500 ug/L but is actually achieving 80 ug/L; one has to 
wonder what they might be able to achieve with a different and lower 
goal.  

i. Some WWTP’s were not required to test for phosphorus, but were 
testing it anyway and getting low numbers and good results.  These 
merit more study.  

j. Many of the smaller plants appear to be getting much lower numbers 
but we lack information as to scalability.   

k. It is important to point out that, given the data limitations, the 
information gathered, though useful, does not show what is attainable 



but merely what is being attained at various locations under specific 
conditions.  More information, more pilot studies, and more 
investigations are needed before conclusions can be drawn or 
recommendations made as to the appropriate phosphorus 
concentration for dischargers to this river. 

l. This data and suggestion should be utilized to preliminarily estimate 
phosphorus loading (pounds) only, and not to establish permit limits.  
Permit limits for effluent total phosphorus should be based established 
only after completion of much more detailed and substantive study of 
applicable data and other considerations, including pilot testing.  

2. ADDITIONAL EVALUATION OF THE DATA: 
a. Issues pertaining to uncertainty and reliability of analytical results, 

variability, methods, and procedures need to be addressed.  Lab analysis 
at low phosphorus levels is highly variable.  In order to have 
confidence in the data, one needs information as to lab capabilities. 

b. Additional study is needed to determine if local facilities with widely varying 
flow rates and other design and operational characteristics could expect to 
achieve similar or different phosphorous removal rates with respect to 
those included within this study. 

c. Additional consideration should be conducted to determine if some of the 
wastewater treatment facilities with data reflecting a concentration of 
effluent total phosphorus higher than 50 ug/L should not be eliminated 
from consideration and may be worthy of additional investigation, 
particularly on a seasonal (April through October) basis. 

d. “Sizing” of facilities to respective flow treatment needs should also be 
included as a factor that needs to be considered. 

e. Additional pilot studies will be needed prior to more precisely 
determining final achievable total phosphorus concentrations and 
deciding upon applicable permit limits. The Technology Work Group is 
eagerly awaiting the pilot results for the testing that was recently 
concluded at Inland Empire Paper and has recently commenced at the 
City of Spokane WWTP.  By the time these results are available we 
hope to be able to suggest effluent phosphorus concentrations that will 
more accurately and fully help reasonably estimate the total 
phosphorus discharged to the Spokane River from point sources.  

f. Future studies and technology improvements will likely result in 
changes in predictable phosphorus removal. 

g. How well a plant is operated and maintained can have a significant 
impact upon achieving phosphorus reduction, but this aspect is not 
included in our considerations.  

 
Attachments (4 pdf files named): 
 1 Eff P by Flow Name 0-100.pdf 
 2 Eff P by Flow Name 0-300.pdf 
 3 Eff P by Flow 0-100.pdf 
 4 Eff P by Flow 0-300.pdf 



 



Sorted by MGD (low to high)
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Sorted by MGD (low to high)

0

50

100

150

200

250

300

7
1
 V
il
la
 J
u
li
e/
P

6
3
 H
u
n
te
r

7
0
 T
ra
p
p
e/
P

6
9
 M
ah
o
p
ac
/Z

2
5
 L
o
n
e 
T
re
e 
3
T
/Z

2
8
 R
o
ck
 H
al
l

8
 E
m
er
al
d
 G
re
en
/U

5
7
 S
ta
m
fo
rd
/P

5
 F
ri
sc
o
/U

2
 P
in
er
y
/U

6
 S
to
n
eg
at
e 
2
A
/U

6
 S
to
n
eg
at
e 
1
A
/U

5
9
 D
el
h
i/
P

1
3
 E
ly
/U

9
2
 W
il
m
in
g
to
n

5
8
 W
al
to
n
/P

1
 D
an
b
u
ry
/K

7
 S
o
u
th
 L
y
o
n
/K

2
5
 L
o
n
e 
T
re
e 
1
A
/Z

1
0
 P
o
rt
 C
li
n
to
n
/K

4
 S
o
u
th
 W
R
F
/U

9
 E
as
t 
P
lu
m
 1
A

1
1
 E
l 
D
o
ra
d
o
 H
il
ls
/U

9
 E
as
t 
P
lu
m
 1
B

9
 E
as
t 
P
lu
m
 5
A

7
2
 B
lu
e 
P
la
in
s 
1
A

4
5
 C
au
le
y
/Z

6
7
 M
o
o
n
ey

2
4
 D
u
rh
am
/C

4
3
 J
o
h
n
s 
C
re
ek
/Z

1
1
7
 P
is
ca
ta
w
ay

1
0
8
 T
ru
ck
ee

8
3
 A
rl
in
g
to
n
 C
o

5
6
 O
cc
u
q
u
an

3
 W
es
t 
P
al
m
 B
ea
ch
/K

6
0
 C
la
rk
 C
o
 2
A

1
0
6
 A
le
x
an
d
ri
a

6
6
 N
o
m
an
 C
o
le

2
6
 R
o
ck
 C
re
ek
/C

6
0
 C
la
rk
 C
o
 1
A

6
5
 L
as
 V
eg
as

1
0
9
 S
y
ra
cu
se
/K

7
2
 B
lu
e 
P
la
in
s 
2
A

Facility (ID#/Name/technology)

E
ff
lu
e
n
t 
T
o
ta
l 
P
 (
u
g
/L
)

q1 (25%) min mean max 95th % median q3 (75%)



Sorted by MGD (low to high)
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Sorted by MGD (low to high)
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Sorted by MGD (low to high)
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Sorted by MGD (low to high)
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