
Joint Scenic Rivers Committee 
February S, 2014 
9:00 
Tulsa Community College Northeast Campus 
Boardroo.m131S, Main Academic Building 
3727 East Apache Stt~eet 
Tulsa, OIQ ~ hoina 74:115 

I. Call to Order and Approval of Minutes 

TIME: 9:00 
HAGGARD called to order and roll call 

Members Present· . 
At' kansas ReoresEmtatlves Oklahoma Representatives 
Bria·n Haggard· (HAGGARD) Shellie Chat·d-McClarv (CHARD-MCCLARY) 

Marty Matlock (MATLOCK) Shannon Phillips (PHILLIPS) 
Thad ·scott (SCOTT) Derek Smithee (SMITHEE) 
See sign-in sheet for public members present which is ATTACHMENT 4 to the 
minutes. 

CHARD-MCCLARY presented minutes 
MATLOCI.< requested minor typos be corrected 

•  MOTION 1: To approve minutes as presented with the typographical ~rrors 
corrected. 

Represehtative .Yes No Abstain Absent 

Shellie Chard-McCiary X 
Brian Haggard X 

MartY Matlock Motion X 
Shannon Phillips X 
Thad Scott Second X 
Derek Smithee X 
Approved minutes and s1gn in sheet to be pwv1ded to PIDLLIPS to be scanned and 
uplo&ded to the website 

H. Ihtetview ofSel ec t~cl Finalis~s 

Walter DoddsjKansas Stat e Team 

SCOTT due to weather Walter Dodds (pODDS) will call in. 

DODDS on the telephone with HAGGARD advancing Power Point slides. 

DODDS thanks t,he committee for allowing him to be part of this important 
process. Spe<;ial thank.s for allowing him to call in due to the significant snow 



~toim in I{ans(\s. He has to sl\i in to the university this morning to ma~e his 
presel).tatlon due to the weather conditions. 

See presentation slides ATTACHMENT 1 to the minutes 

The follow1ng _is a summary of the intorin<ltioil provided: 
DODDS will use Sparrow models wh~~h allows for accm~n~ing for conditions 
downstream hicludiilg land use and hind cover. This is a method he developed. 
Hewill also use reference streams, if they can be found. 

He will obtain information from USGS where avaHable. 

He willn!View and cull exisfiilg data and tise where appropriate. 

He reminded the committeeofthe existing Level III eco-regions for National 
Nutrient Strategy. Th)s is Eco-r·egion ii ari,d 9which a)'e very ~iffe ~ ~ht ~c.o-
reg~Qns; This wlll _ itnp~ct baseline vaJu~s. ­

DOPbS pofnte.d tq apaper'publisned by-O?ks/Dodqs which cont~ine _ d a grapl~it 
to illustrate the statistically significant impacts versus P. This Information is 
from -i{ansas but this will be use_d to determine reference values. One Weal<ness Js 
extrapolilting to get yal1,tes. 

Sparrow Mo.clel shown indicates 2 light areas which are WC).~er~heds il') qt1estion. 
The gray is Arkansas River. This suggests 0.037 Is sort ofin the range of what to 
expe.ct. 

A brief discussion of the EPA stressor response model indicating the key factors 
~r~: response v~r:i~bies; algalma_ss; \llQdlyersi_ty; (!lg<il will pe prin:Iary focus and 
invertebrate diversity will be included; the water quality concerns will be 
Oxygen exc.ursions and-pH; arid the;ii finally the proctuctiVity _ofthe whole stream 
1 . "11~taboljsm. · · 

Imp_orta_nt elements of the study will in~lud~ th~ tempq_r~i and _ spatl~l gra.in of 
sampling, how frequent to sample; how to determine that frequency; tile 
statistic~l analysi$"; necessitY if inc-reased intensity of sampling durifig critic~ I 
times (summer low flow, extreme wet weather); and using existing s~mpllng 
sites to gain additional data. ­

There is a lot of good USGS stream data; flood frequency, morphological data that 
can be consldereu. 

The response variabies threshold below no significant response would be 
evaluated. The threshold above conditions in these rivers simllarto other areas 
would be considered. 

The relationship algal biomass and nutrients has to be evaluated. The 
interaction between Nand Pis important. If you can't get P below a certain 
point, there will be no improvement. That range in general is 50-- 100 



midogramjliter. The i·elationship is interactive. If Nis high as Well that is 
Wh.ere public-se~~ ir»p~ct which is in the range of 1QO inic.rograms/Utt:!r 

if the relationships are linear it will b~ easy to set criteria. The reality 
~emonstrated by the previous graphic, the using of regression predktlon bands 
will be used. Likely between 180 and? 

Best case will use multiple methods to complete analysis and to make a 
tecommendatl_on. 

He will also use other sampling like snails, graz·ers, tock rollers etc. It wiil be 
.i.mpottanttq keep tl}e _hydrolpgy \nmind. 

It fs fmpottant to adqress the "Luxury" P. In tJw work foi· Kansas, it indicated 
~Oo/o P i·ul).offoccurred in spring, Algae c~n store J? durlng .th,e times of ~ - x~e~s P 
and continue to grow in later months. P can deposit in calcareous and release it 
l~~er; pH conc_litions wil_l imp·act; .it will be rel'eleased intp the w~ter durh1g low P 
times; this has been verified in everglades. 

Proposed sampling would consist of;JO sites on the llli_nois River; 8 ~m the 
Mountain Fork; will tall{ with committee to inake sure it is balanced and 
appropriate. · 

H~ wiil .r~feren:ce Jan. Stevenson's papers anc_l will increase number of ~ah1ples 
just ~n case there is a problem~ 

He wiU focus on qi~toms · ~pd create an inde~ pf sensitive /Jess sel}sitiye species. 
There will be an.evaluatlon ofthe metabolism and DO. He will evaluate the 
invei'tebr~tes. 

The field and iab.workwas discussed With a.reading of material from the slides 
which inclU.de~ the QA/QC processed· to be followed, etc. 

The anticipated ddeliverables were discussed as pi·esented on the slides. 

There is funding f.o'i' peer teviewe.d papers and foi· students to attend scieritlfic 
meetings_. Th _ ere . _ i~ f~• . n4ipg for his sumn,ei' s ~ lary, stude11~s~ equipment ~ncluding 
·microscopes and cameras, travel, materials and ·supplies for a total of $590, 566. 

SMITHEE the Oklahoma scenic river criteria is based on 1storder to 4th order 
sU·eet; are you confiden~ you can take that into account? 

DODDS 1;elled yes. The canopy cover will be imp.ortant in smallerto larger. He 
will consiMr this anq should have been ~learer in .his presentation. 

SCOTT you made reference to 'using multiple tech11!ques to study and ;inalyze the 
data. Will y()u recoml')1~nd a range? If so, how will you account for in.flow? 
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DODDS stated that he will provide the range but will stay out of the politics of 
this issue. He w}ll measure flow at the time of sampling. He will qave to look at if 
the algae will suck up the Plater. He will also need to see if the flow washes the 
a·lgae off rocks, etc. 

MATLOCK asked how the reconciliation of the r~fei·ence and WQ standard will 
occur. 

DODDS stated that he will go thl'otigh this process and reference condition Is 20 
mic;rogramfl; the respo~se variable is higher than desired he can't do any better 
than-the reference then asU question of what are you wflling to accept; this is 
probability of excee.dance over time; data will be provided and people will have 

.. to make decision 

MATLOCK if you use a confidence interval of 40-75; assume 90% confidence 
interval of4"0-75; this which of these numbers would be-the number? 

DODDS replied tha~ he would look at upper number and see how much ofthe 
timethere was an exceedance; make aplot to .determine the percentage of time 
the criteria was met. · · 

HAGGARD with 30 samp)e sites over multiple seasons, how will you get high flow 
values to get P flux? ·· 

DODDS answered tha.t the ioad and flux is not has important as instream 
concentrations; you don't have to catch them; for nutrient criteria, if you have 
th~ doWnstre~rn data .. This W;;ts what happened in Clark work. Loads are no~ is 
key need flow. If you are interested in looking at the low flow summer period he 
will not put out samp.lers and sample durin·g storms. The discharge response has 
been ci)lculated in previous work It doesn't always tun~ out the way you think it 
will. He will use USGS back ground data and it w111 be Important to this study. 

PHILLIPS this work applies to 5th order streams and the reference is 2nd or 3rd 
order system. How wUI you do thi.s? 

DODDS replied that he will use two ways. The Sparrow model with the 
acqmwlation approacb which allows you to useland usejlanct cover data. Th~ 
part of the work with Oaks was to look at riparian streams in order to look at 1st 
order stt'eams. This may be less of the problem tl)an what we think Second, he 
will test with actual data which ~e thlnl<s we can get. 

SMITHEE commented about the use of confidence intervals around a threshold 
and how that influences determining a single value for a standard. He asked If 
the work proposed by Dodds was right in terms of the blind approach (i.e. not 
considering the existing 0.037 mg/L) 

DODDS responded that his work would not consider the current standard. 
Rather, it is designed to let the science show what number(s) would be relevant. 



CHARD-MCCLARY asked how likely is it that we can get to ah actual answer to 
make recom~~n(lat!on( s). 

DOi:>PS said that he thinks there is enough money to get ansWer. He can do the 
scje.nce ;md giv~ u~ th~ n\lmber~ a11d then it Iss a science b~sed review to m(lke 
decision by the ·management agericy. 

HAGGARD thanked Dodds for his presen~ation. 

HAGGARD welcml).ed and thanked Ryan 1\ing (i<ING) fo t: making the presentation 
and for being flexible to change the time of his presentation. 

See presentation slides ATTACJ-Itv1~NT _2 to the minutes 

KING thanked the committee fot the oppQrti.mity to mal<e the pt•esentation and 
to be considered for the project. He reviewed the speCific guidelines spelled out 
in the. Second Joint Principles document. 

To determine what is statistically significant and res"ults·hi undesirable change 
will "be a c})all~nge. He WflS partof the revjew on_the EPA gttid~nce ; .SO he Will 

definitely confot;rn to that approach. · 

He is planning a field gradi~rit study for P! He has _done P in stream studi~s in the 
past. He also plans to incorporate experiments with actual field data. 

The sampling nee_ds to occurfrequently in order to develop an appropriate 
gr·adient. .He wa . nt~ to avoid the dumping ofdflta, The study needs to fhJd 
si111ll~Ir environments to sample and to leverage existing data. 

Loolgng ·at land usejl~nd cover will be impq(t~nt. I:Ie ne.eds to make sure the 
information is in eco-region Highlands Level III. He will use 25 stream reaches 
as minini\lm. 

The biomass iri.streain is difficult. Lool<ihg at peaks and ·averages i·equires a lot 
o.fmeasl!-ring! At this poiht he is propo~ing to ~;:tniple 12" times ·over 2 yeats at is 
or more sites. He will try to have enough samples to have good average and 
maximtlin vaiues. 

For the field :;t_udy he Will look at dissolved oxygen. He will target low flow 
conctit_ions. 

J-le discussed the field study incll,lding methods, laboratory algae studies &nd t to 
P ration changes in order to indicate changes in filamentous algae. 

He is proposing to use experiments to replicate the conditions in the field. He 
might want to do whole stream enricliment ...one of the states would have to 
allow it and it would take about 60 days. 
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For the study, hewill use ISCO auto samplers, maybe 4 or so, He will .cohtrol 
temperature, light, a11d static variables. He wiiJ use strea~n wate_r ang t~lce it 
hatk to Bayloi·; add rocks in and see what grows. 'He will seed to allow growth 
anq colle-ct species data; He willt.~se field based b~ · nc})mat • k method. · 

He thinl{s using 2 method~ we should get close to the same result which will giVe 
more validity. He ~ aig that EPA used this method. 

H:e wiillook at metrics. If he can't really clearly finq a change point tbis method 
helps with WQS "where things get cra:z;y." 

He Will look at the weight ofthe eviflence il1 the derivation of numeric criterion. 
He wili be able to suggest a numbei· a.nd 'will work with the cominittee. 

His proposed budget is primarily personnel. There is no charge for vehicles; 
"indirect cost rate is 26)~% which.ne was able to negotiate down from "the 
university's high_er rate. Baylor has ~greed to rna.tch any other ~owet indirect-cost 
rate. 

SMITHEE stated that KING's approach ''blurs his vlsion.'1 He sees a 3 prong 
app(o~th rather than old school and wonde1's how do you do this? W(ls It woven 
in sine~ jt is easy to understand? 

KING s~id that tjlis it is to beef up the science and make it more robust. J-{e says 
this allows us to get Informationthat we can't get ·in field. By taking water from 
the actual streamand lookii1g at in l~b in~he controlled st!ldY aiBV we get more 
useful data . und~r controlled conditions. The Stream Enrich!p:ent.Project wqulq 
be the best and Will do as much as possible to make this project successful Within 
the budget. 

CHARD-MCCLARY please explain inore ahoiit how the stream E)Qrlchment would 
WQrk. 

KING replied that he would identify 2 stream reaches that are as simil ~ r a~ 

possible. They would be monitored constantly. He would dose the stream with 
·Nand P. The (ield study would lookat where there was no P hut N w~s high and 
algae are almost the same as a reference. The effects on the water bodies will be 
s·hoit liv"ed. 

CHARD-MCCLARY. asked ifhe thought the amount of money for the study was 
adequate to genei'ate a good outcome. 

KING thought itwas very likely. He all'eady has a lot ofeq1.,1ipment purchased 
from previous studies that will be utilized in this study. · 

SCOTT asked King to explain how we reconcile spatial ~lfferences to-come up 
with standard on a larger river. 
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KING replied that scaling up to a fiver is a jump but without replicating a 5th or 
6th qrder tt:ibutary jt is the only way a ftelcl study c;an be:don·e. A flow Weighted 
estimate will be done, · 

SCOTT <Jsln~d how .a tlow weigh~ed estimate wquld b.e acc;Qrnplishe·d. 

KING $tat~ · d th~t sl:\mples, ~qdels, 11nd assuinpf!o.ns would have to be l!·sed. He 
continued that he and the committee will have to really think about and think 
thi·ough that. 

PHILLIPS thar'tked lihn for his wotk to get a low lridirect i'ale and then asked if all 
tllree approacheswi.ll be l).$ed or if he Wlll ne pickotl~ or t.Wo. 

i<ING stated .thatlie. would iike to do ail three· but. is willin·g to do whate.ver the 
coJ11ll)ittee wants, He thinks the whole streain enrkhment would be ideai but it 
will ne.ed to be a srriall area. 

PHILLIPS asked if he was proposing to include other watersheds or only the  
Ullnois Rivei·.  

KING stated that he would consider the others watersheds as well and would  
work with toe committee.  

MATLOCK think the thres.hold of the P response is the key question. How much 
Pis re(lsonable in ·these watersheds? · 

I<'ING the amount of ~~g~l biomass has to be lopked at. There are teal numbers  
that represent real undesirable outcomes.  

MATLOCJ{ asked do you select based on your confidence i.n.terval. 

(<IN.G stated that. he woulq go With the lower end beta use that 1s where things 
turn into a problem. 

HAGGARD asl~~d if other contaminates wpuld be separated out. 

I<ING .stated that yes; h.is study wouid s¢parate algae frorn s.edime11t,Algae could 
store P and see how it responds when Pis not available in the water body. 

Geosyntec 

HAC.GARD introduced Adrian Nemura (NEM4RAJ and Cht;fs Zell (ZELL) from 
Geosyritec to. make the presentation for their tea in with Song Qian on telephone. 

See presentation slides ATTACHMENT 2 to the minutes 

NEMURA stated that their team consisted of consultants and academics and that 
they had reviewed the methods and process used by several other states. 
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NEMURA described the workflow that the Geosyntec teams plans to utilize for 

this project Tasl{ 3, the synthesis ofavailable data is the mo1?.t critical task 

NEMURA stated that they will look at mesocosms, statistical threshold analysis 

a.nd process-base~ modeling. Theyw{ll}ook at answering the q1,1¢stion of"What 
Is the condition the criterion seekslo protect?" They will have to determfne ifit 

is just the designated benefici~l use. m· - somethin~ else. 

NEMURA described the technical approach they h'lterid to u~e. They may have a 

ptiblic protection survey (fiscussiqn at. end. The 30 day average Will be important 
since that is how long it takes to reach objectionable conditions. 

NEMURA said there are key que~tions rela.ted to duration and magQitude ofany 
rahi even and they must determine how to juqge compliance With critei'ia. 

ZELL discussed the conceptual approach Including change points; 4 study 
rea_ches ii1 2 sti·eams, one with low and one with high nutrients; 2 ·samples each 

month for 1year; a11d 1 Wet weather event to b~ sampled. 

ZELJ,.said that they will colJ~ct bertth_ic ami su~pend <!lgae and perform statis _ tic~l 
apaly~l~ followed by modeling. · · 

ZELL discussed nutrient concentrations in the Illjnois River a_nd tributarie;s. 

ZELL stated that shading levels impact results. Light is key. 

ZE.LL discussed .the impact of the ma_gnitude and dunitloh ofwet weather. 

ZELL discussed the monitoring program inclUding both field and lab process. He 
stat~ct they will look at N; P or Ifboth appropriate. 

N.EMURA stated that the budgetand schedule is hard to set at this point. The 

project can move foiward quicker based on QAPP approval. 

SMiiTHEE tortu11ented that their presentation was very gener~l and ~onceptual. 
He said that the stand.ard applies lst order up to 5th to 6th order and wanted to 

lmow what the G . eo~yntet vision Would be, 

ZELL stated that it is s(:alabie and they would likely use a model. 

NEMURA said she did a lot ofmodels in the Chesapeake Bay. 

HAGGARD stated that th~y were fnvolved in the Chesapeake Bay activities and 
models. He continued to say that people like to poke holes in models and that he 
personally didn't see a lot ofsuccess in the model~. He wanted to know how 
Geosyntec will help the committee get where we need to be and communicate 

the confidence level ofthe model(s). 



NEMURA saidthat not all types ofmodels were appropria.te for load reduction. 
She conti.nuc;!d on by saying; ;,all mod~!~ a.re wto_i)g butsome ate u~eful.;' She said 
you have to set the error b~rs correctly. · 

CHARD-M{:(;LARY a,!;l~ed . ~b.ou.tthe propriet;iry J11 . e~hog refere*ed. 

Z~LL respqnqed that it is no longer proprietary ajld that it is now contained in 
Standard. Methods. He m.eant to' indicate that this method w<;ts specifically 
desighed by aGeosyritec: team membe1'. 

CHARD-MCCLARY aske_d ifthe aniount of money available for the study was  
a~equate to g_Merate a good outcom~,  

NEMURA said that itWas enough to study the enviro'nmental impacts. 

ZELL added that he thought the approaches they would use should get a  
co"inpletedsttl~.Y With ail acceptable i'~$t . tlt.  

SCOTT ~sked about the study approach and what techniques they will use and  
aboutthereleya_n_cy ofthe genc;!rated data.  

iELL replied tbat they wou_ld coilect data every other we~kin the 4 re·acbes, pool 
the data and run change point ~naly-5is. Based qn the wet wea.ther event(s) look 
a~ the da.ta and then determine ho.w to best use the data. The model will be 
strictly a numerical exerCise 

QIAN said that they wlli use modeling and using regional and local data to  
develop a more adaptive management approa~h . ·  

SCOTT ~ske : ct what he meant by local and region~l qat~ and if he intended t_o find  
this data to use with the data that theh" study would .collect.  

QIAN replied that they will have to do so. He cont.inued to ~ay that "local d_ata is 
noisy" and that you have to expand the data set to get more information. 

ZELL added that it is important to make sm;e that the study stream is 
compar()ble to the other sftes w)lere data is collected . . He. said that was very 
impmtant. 

SCOTT inquired qpout Whpt are regio~al bounf;laries they would. \.IS~. 

qiAN replie~f that t.he Level 4 eco-regioh woulcl be \tsed. He. thll)kS there are 
enough data points In ~PA's data system. 

PHILLIPS notes that t11ey mention shading but asked how they pl;:lnned to 
add1;ess the Impacts of grazing in the watershed since these areas have 
significant grazing population. 

http:appropria.te


ZELL ~tated that·they would use models to take Into account the grazers and may 

do individual studies to see outcomes. · 

MATLLOCK commented that large firms work with many cities, facilities, 

companies, etc. and wanted ~o .lnibW how Geosynte:c woulq ~ddr~ss the conflict 
of interest issues that will ari~e if they are selec;ted since they work for other 

entitles inipacte"ci by this study. 

NEMURA stated that they would disclose who they woi'k for and the nature of 

thC\t Work. She sa.id that iftlieJ·e is some concern raised by ot11et client$, ;'then let 

the chips fall .where they may/' 

MATTOCK stateq that sa1npl~ intensity would be impo.rtai,t and wanted to kQOW 

how many samples Would be collected and at how ina~y sites. 

ZELL replied that there would be 2 samples per month in 4 stream reaches for a 

1yea1; pet'iod. They would aiso collect sample.S during awet weath~r event in 
each studyrea(:h. · · 

HAGGARD clarified that the field work being propose.d i$ the 4 r¢aches 

ZELL replied that at this time, it is. However, they·m;e flexible and wants to  

max_imfze the funQ(ng.  

HAGGARP ~sked if]ack]ones involve<l in t;m.e of lawsuits. 

NAMURA replied that she didn't ki10w but would check, 

BREAK FOR LUNCH i 2:02 

RECONVENE 12:52 

III. Discussion of Selected Finalist Interviews 

HAGGARD we should start. with the same process ofgoing around the table to 

share coni.ments, oph1io.ils, e~c. and see Where we stanct afterward. 

SMITHEE stated that he wished Dodds was pre.sent. He thought the Indirect Cost 

)'ate of 50% is high. He thinks the Study D.odds propose!f is what he thought 
should happen because he is old school. He thinks King's study gets "inore bang 

for the l5uck" He thinks the new approaches seem goodbut is skeptical Of the 

enri<;hment of river approach. This is not a smoldng gun; it is a dead animals. He 

was 'disappointed that Dodds and King made no i·eference to histof·ically c,lata, 

etc. He-thought Geosyntec had a lot ofhistory butwanted to use a lot of models. 

Their Indirect Cost rate was 41o/o. He is not sure what they are going to do. 

Seemed high leve l or conc·eptual. He thinks Geosyntec could do work but it 

WOl!ld t ake a lot ofwork from the committee to get them where they needed to 



b~ and what w~ want. HisranJ<ing \Vd\lld h~ Dodds and King _at the top-and  
would lean toward to King. - · -

CHARD­MCCLARY stat{!d thatshe would ra1.1l~ Geosyntecla~t, Dod<ds in the 
middle and Ki~g first.  She di4n't think there was much separation but just 
differen_t approaclw~. She acknowJedged th~re . wet:e defiflttely boies in all .of the 
presentations.  There are concerns aboltt the models being proposed by 
Geo$ylitec and boW t}l¢ closing stuijy on the Hlinois _River woul~ ·work that was 
proposed by King. She thought that'IGng's study brought an additional level of 
validation to ­the study based on the experimental asp'ects it hicluded with the 
field  WOl'~{ ; 

SCOTT stated -th~t he was pleasailtlysurprise by Do_dds'  pr~sentation and th'at he 
,;nailed the q~es~ion~." Heli}<ed what D9dds had to  ~ay. Geo~yntec brought the 
other aspects to the table.  They were reiied on duration and frequency.  He­feels 
it is a fatal flaw to  h~ve a,  stream study of.only 4  r~acbe_s , He agrees J(tng did a 
good job. However, he had concerns about him defaulting to the lower end ofthe 
confideric;e lErvels.  He fo\lnd it fascinating that ~ll t}lre~ quoted re.ferente 
stanqards but were slightly different1  G . eosynte~ 115; Do.dd$lOO, and Ki\lg SQ.  It 
Wiil be the job ofthecommittee to reign iri some of that.  He Wo_uld he very happy 
With l(ipg br DOdd.  J:Ie  thin~s Geo$yntec played their­way out du_e to the limited 
scope oftheir proposal.  · 

PijiLLii>S>commen.ted that Ge.osyntec was only going to sample1 year in 4 · _ 
reaches, theri rely on modeling.  There is a lot of data in the water shed but there 
is pot alga~ . pa_ta ~vail<:lhle. Jt is too hard to  mo~~~ esp_edally tQ extrapolate those 
results to other water bodies.  She would be happy With either Dodds or King. 
She would be h$1ppy with l(ing and the way h.e tall{ed about the specific ques.tlons 
ask;ec:l.. ~he apprecia~ea . J<i.ng's indi_rect_r~~~ a11d hig}:t  n~n)lber ol s - ~mpling 
sitesievents.She has a similar opinion lil<e SMI.TI:IEE (more hi tune With Do!ids' 
methpqology).  Podds addreS$ed  oth~r i_imiting f<!Ct<n·s anc} his ae~igned project 
considered those.  She appreciated tha·t Dodds felt d this was a great amount of 
money to get the woi'lrdone. She sa­id she was worded about I<ing's mesocosil). 
and in­stream dose response studies representing real dosit:tg relationships and 
natural variability.  King and Dodds have good proposals and could do agqod 
jolt 

MA11'0CK stated th~t his ·9phiion was different from others. He_.thought.that 
Geosyntec wasthe .only one that presented a framework for establishing a 
standai'd. They discussed co­variables.  He thought King set aside the co­vadable 
and Dodds split the middle.  Dodds Sparrow model is not appropriate. His rating 
would be Geosyntec, Dodds, and then King. 

HAGGARD referred back to letter ofinvite fm; what the committee expected them 
to tell us.  Based on that, Geosyntec did not do it. They did address the 
magnitude, freq\Jency.and duration. He is nervous abouttheir reliance on 
models. The 2 academics did good jobs laying out broad based study. He thought 
Dodds did better layout ofco­variables; but that King will do the same. He  -
thought that King will give us 2 or 3 more times the amount ofdata.  He was 



providing additional h1form(ltion. His ranl<fngwould be that Geosyntec was out 
of cOntention and that King was ahead of Dodds due to amount of info to be 
gained. He thought that the cornmit~ee Willl1aVe to ad,dress sqme ofthe isSt~es in 
the contractto ensure that King addresses whatwe need/want. 

SMITHEE asteed what the eJ$perime~tal . a$pect brings tq the ~~ble . 

SCOTT tepfied that it ls.another level ofinformatioil. It lies over th~ other layer 
of data . It verffies and can help overlay the experimental data over the actual 
data. 'I.'he flip side 'is that he will enrich directly into the stream arili nutrients 
enter in different forms. 

SMITHEE/SCOTT discusse4 tlia.t it is not that different from ftelct data. 

MATLOCK stat.ed thll~ ifyou add mo·re P wate1· gets greimei•, It js self- evident. In 
this system how much P c ~ n . Vfe tol!~rate before ~;lad things happen? Geosyn~ec.  . 

l'i : ~plied based on their graphiC's they }'itovided; Dodd answered better than King 
but neither ofth.i:Hn Wa.s very good; ..  

SCOTT said that he thought King would say allow statistics to determine; but  
King i~umped in:i• He·w·ishect King would have t;Hked about the b)ology and the  
st~~isticaJ analysis. · ·  

SCOTT /MATTOCK~o.ted t11e c;lifferehtapproaches fl'Om the 2 academics vers·"!ls  
the consultant.  

HAGGARD summarizt;d that it app!,!!Jrs that Sof 6 committee members felt  
Ge.osyntec was out ofcontention.  

MATLOCK stated that he was not going to be swayed. He followed withthatif 
not Geosyntec then Dodds was b:estb!;!i;:ause he doesn't want to be in the politics. 

SMITHEE said he Would take that a·pproath that Dodds had taken but he did iil<e  
I<ing a.dding experiment(ll proce$ses,.  

MATLOCK thinks. i{ing-is head and shoulders above wh~ii you look at what we 
<;an gei: from the st~dy. 

SCOTT asked what proguct.we would g(:!t from Geosyntec? 

MATLOCI(said that we: would have to speii it 0\lt in the C<))ltract. ae thinks 
Geosyntec is better to move toward a criterion. 

HAGGARD noted that the statist.ician from Geosyntec was a co-author with King 
and they were relying so heavily on modeling. 

SCOTT said he didn't see the model put into place from Geosyntec. 

MATLOCK stated that we agreed that 4 of 6 would have to agree in order to make 
a decision and that he is not trying to be difficult. 
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HAGGARD asked if we wanted to make a motion for sori1ething. 

SCOTt asked if we could compare the two that seem to rising to the top. 

SMITJ-Iim as!{~d if we could gc;!t the la_nguage ih the contract to spe_cify Wh<!t we 
needed. · 

SCOTT said thatwe needed to look atwho is closer to what we want and go froJ11 
there. 

PHILLIPS. thought that Dodds was sampling over 2 years -at 30 sites. Dodds also 
tall~~ aboJ.lU\lgae and P.- How~ver, I{ingmentlP!'ls no Invertebrates, 

scotT commented that yotJ can have high level of p a lot of the tirite but no 
impac.ts noticed due i:o s.nai.l populatio11 and ac~ivity. 

MATLOGK/HAQ(iARD Sciid it iS P9$$lbie that King would hav~ to d•·op the 
experiments in order to add the invertebrates. · 

SCOTT noJ¢4 that ~here needs to b~ rjver stem sample~ and include flow 
variability. 

MATLOCKstated that ifthere is a difference in cm·rtmtstand()rds and the 
outcome of the study, the states will have to go through rulemaldng to set the 
new $.tandard. · · 

SMITtJE.E st~ted that his visJQn is a copti·&ct providing us not with an answel" blit 
with an error range, then the states would be going thrc_mgh the·rulemaking 
pl;Oces·s otnot 

HAGGARD read the language in the Second Joint Principles document; we will 
have specific recommendation ofa number and scope at.the end Ofthis project. 

SMJTiiEE noted that MATLOCI{ ls conti~rlan; King at1d Dodds are the top but 
J;v1A'fLOCK will not ~lie on tile bill 011 the ·issue. 

SMITHEE is comfortable with Dodd~' proposall;>ut he thinks King Wottld have to 
modify his to address invertebrates. 

PHILLIPS noted that Dodds talked the Mountain Fork. 

HJ\.GGARD pointed out another conversation by the comm~tte . e ~bout Le.e a.nd 
Little Lee Creeks. 

SMITHEE commented that to be fair, 95% or more ofthe issues are related to 
the Illinois River. 

http:impac.ts


HAG~,ARD /PHILLIPS .noted that the prese11tation shows that bodds had looked 
at Scenic Rivers and had an understanding. The committee will have to make 
sure that selected contractor gets the data.. 

HAGGARD noted that Dodds seemed to relie on thbse he had woi·ked With while 
j{ing admowiedged t\lat.tMre W~re expel'ts sitting <ttotrntl this tabie.. D9dds 
didn't recognize the work that had been done locaily. 

MATLOCK if we shift.from policy to budget efficiency, King is the more hungry of 
the thJ'ee. We get mm;e out ofthe project. 

CHARD-MCCLARY is not set in stone and agrees with MATLOCK that she may  
have dissenting opiliioii. She really likes King's "out of the box•i thinldng. With  
that said, s)1e co\ild be very comfortable with Dod.ds or Kin·g ifothers feel  
strOl'lgly about Dodds.  

HAGGARD after reading the charge from the Second Joint Principles document 
frequen.cy is the isslle. King is better .than Dodds; ,the.cX> iiiniitte_e·wm need to 
make sure the selected applicar1t know about .all the act_iye monitoring sites. 

ALL ag1'.eed that the .:;ontt'ac;t wHI h<we tp get the r~spohs~ data. We. don't h<we 
mucl} ofthat. We can and should provide a lot ofguidance. 

MATLOCK agrees thafwe S(:!t:!rtl to have c~nsensus. He will not object to any of 
the candidate because they are allgood. 

IV. Selection of Contractor to Conduct the Water Quality Studyto address the 
Second Statement ofJoint Principles and Act"ions under the.supervision ofthis 
~~m~~  . 

•  MOTION 2: The cominittee will c;:~ntract w.ith the Ryan I< t ng{Baylo~ · 
.Universtty.Team for worlc at a cqst of$60Q,QOO and would nie.etsoon with 
Ryan I<ing to ·wo.rk oi1 updated worl~ phih. The Revfs~d workplaluvill 
include: synthesis ofhistorical data and its analysis, addition ofmacro 
i n y erte~rates and graz.er biomass numbers including graz . iJ~g fish, a11<t 
sim_ttltaneous nHlin stem Of the river coincident with the co~~onthly 
synoptic s_ampling. Letter of notification wl.11 be sent to the nort ~ s~le¢ted 

. li  ta}>)JI  cans. 

Representative Yes No Abstaili ·Absen.t 

Shellie Chard"McClary X 
Brian Haggard Second X 
Marty Matlock X 
Shannon Phillips X 
Thad Scott X 
Dei·ek Smithee Motion X 

CHARD-MCCLARY will draft th.e neede·d letters and send to committee for review 
and comments and then finalize and send to the three teams. 
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SMITl-IEE wortde~~d ifW~ could t~lk to. Ryan King abo.ut partnering with Dodds 
because he like the way Dodds proposed the key threshold analysis. 

CHJ\RD-MCCLARY said she was Qn.comfortabl~ with th~ idea.  
MATLOCK and SCOTT agreed that the committee should not do it.  

COMMITTEE discussed that we should look at the all proposals and pull out all of 
whatwe heed 'ih order to getthe best work plan possible. 

SCOTT thoughtwe shouid iook atsteams around the Illinois River, Flint Creek 
and. the Baro ~ Fork not just. the trihutarie~ . We wili_ need biolqgical resppt)~.e 
information in those areas. 

sc;or~ stated_that the ne~t me~ti _ flg 1~ March 6 at 10. I~ that when we are going 
to sit down With Ryan King to discuss? 

SMITHEE said yes. 

SMITHEE mtd HAGGARD asl~ed if Ryan King coul~ to get draft or template 
contract from Bayl01' University and we will review it With the AGs, JD Strong for 
Oldah.oq'la and Randy Yourig for Arl<ans<;~s ; 

HAGGARD will encour<)ge Ryan King to t<J]k to the committe·e membe rs to get a  
feel for each ~ommittee member's ideas, etc. to enlighten the discussion on  
March6.  

AUDIENCE asked ifthe data collected by Stevenson as part of the lawsuit will be  
inCluded. ·  

HAGGARD replied that any data available thrbi.tgh state and federal agencies 
should be included. H_oweyer; t11e analysis ofth;:1t data (by Stev~nson) is not to 
be part ofthe process. Data yes. Analysis no. 

V. NEW BUSINESS 

HAGGARD asked if any of the commit had any new business; There was none 

AUDIENCE asked if the results of the meeting could go in the Trout Unlhnited 
newsletter. 

HAGGARD replled that he could ptiblish that the committee is extending an 
iiwitaUon to Ryan King C~nd his team. He will call Ryan King an·d W~lter Dodds 
and let them know the outcome. Since the Geosyntec team stayed to listen to the 
dlsq.tssions, they are aware of the outcome. 

CHARD-MCCLARY will do formal notification ASAP to all th1;ee teams. 



AUDIENCE- Springdale~ AR is already anticipating $30M in p.lant upgrades to 

meet whatever standard comes out of this study. The committee deserves 

special thanks for all the work Without the work ofcommittee, the two states 

would clearly be involved in a long litigation process. · 

VJ. Adjournment 

•  MOTION 3: To adJourn 

Representative Yes No Abstain. Absent 
Shellie Chard-McCiaty Motion X 
Brii;m Haggard X 
Marty Matlock X 
Shannon Phillips Second X 

Tiu\d Scott X 

Derek Smithee ·x 

Meeting adjourned 

TIME 2:23 
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Oklahoma Scenic Rivers Joint  

Phosphorus Criteria Study-  

Proposal 

Walter K:  Dodds  Ka.nsas State University 

Matt R. Whiles  Southern Illinois University, carbondale 

Rex Lowe  Bowling Green ~tate University 

Outline-

•  Theory of approach 

· •  Field and lab sampling­ data analyses 

•  Budget 

MANDATORY STUDY COMPONENTS 

The primary purpose of t~e Joint Study is to 

de.term ine the­total phosphorous threshold 

response level at which any statistically 

significant shift.occurs in algal species 

COf1?position or algal biomass production 

resulting in undesirable aesthetic or water 

quality conditions .in the Designated Scenic 

Rivers. 

Putting functional relationships and 

nutrient criteria into context 

•  What is best possible condition? (reference) 

•  What response variables ar­e to be 

considered? 

•  How do responsevariables respond to 

nutrients (functional relationships) 

1 
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Reference nutrients 

• What isth.e best possible condition? 

• Sparrow. models (account for downstream. 
accumulation) · 

• Land use-iand cover relationships {account for 
areas. with few reference streams left). 

• Reference. streams ·{if the.y can be 'found, best 
·indicators of low nutrients as well ·as· local 

biological indicators) 

Reference nutrients 

• Get regional results of Sparrow model 

Unk land-use land-cover in watershed to 

nutrientS across sub.:basins ofthe.scenic rivers 

• Identify, cull existing .data for, and sample 

current reference streams·that feed into the 

designated scenic rivers {best ofthree 

approaches} 

""'__,.._
a::IL U__ ,.....,.~ 

UL .......... 
J\~c..rn-.c:....-.t ........ 
\ ~ .... c..-.~,...,.._ 
\ • Lc-.IWI~~,.­\'IL.._,_._._,_

J.A\7U. ~JW,_......tt .-..tw-.vw...o....a~ 
.a !X. ~,._.._.~J"WM ..........  

.:a:. ~c.-I .... ~JJ:wtal,.,. 

~ =:'c!:lr~'~ 
"C.xa:t  ~,.....a.ut,_xn: _,__,..._ 

...  Cant G1'9at Plains 

c  Cent lrreg Pl8ins 

•  ·com Bolt 
.o.  'Ff.ntHiJis 

1.0 

~ 

~ ... 
0> 

s 
0.. 
a; 

~ '0 ~ 1 
</>A 

... 
0.0  '0.2 0.4 0.6 

%crop"'0.00668+e4urb*0.01465 
·Oo*a.WJC....RJI.OIIo&.21M.A.........tor_.....___­-
-llt-"'-"r1Wid~,_~. I 

I  ...  " 

~-·:.":1:~~ ..A'~ •. 

0.8  1.0  1.2 

2 



2/18/2014  

Determining response variables: EPA stressor  · 

response model for Rivers and streams 

- -- ­-­ ­ ­-~ , . ,., . ­ ­ . 
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Proposed response variables 

•  Algal biomass (aesthetiCs, potential water quality 

problems) 

..  Biological integrity· 

­ Algal (primary)  

­ Invertebrate and·vertebrate diversity (secondary)  

•  Water. quality (extreme oxygen excursion,.pH 

swings) 

•  System productivity (whole stream  metabolism~ 

primary production and respiration) 

U , 

Temporal and spatial grain of sampling 

•   Assemble existing data­ detenninetemporal 
autocorrelation scale 

•   Increased sampling intensity in.critical times of year 
(e.g. summer low flow period vs spring high flow) 

•   Longitudinal sampling to reveal patterns downstream 
ofpoint·sources or high load.confluences 

•   Take advantagg of existing sampling s"rtes/ prior data 
for context  

­USGS  

­  Oklahoma and Arkansas DEQ.s 

­  Stevenson eta!. (Hydrobiologia (2012) 695:25­42) 

u 
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.Lots o1 good USGS.Stream Gages 

07.194760 Ur.nols River SiteS NearVaney 
07195500 Illinois River Nearwatts, OK

Grove,..ArK 

07l94800 dbnols River». 5awy, AR  0719S800 FlintCreek».Spl"onctown; AR 

07194880 Osage~ Nw~ 
0719S8SS·Fiint Cr Nr W SiloamSptp OK 

Sprinzs, AR 

07195000 Osage CieekNear Elm Spdncsr 07196000 F!lnt Creek NearDnsas, OK
AR  • 

07195400 Illinois RiVer». Hwy.16 Near 
07196090 lffinois River». Chewey, OK

..5iloamSprincs-AR 

07195430 nbnols RiYerSouth OfSiloam  '07196500 llr.nois River Near~equah, 
.Sprinzs, AR  •  .  OK . 

,. 

How do respons~ - variables ­respond to 

nutrients (functional relationships) 

•  Are there thresholds .below which there is no 
significant response? 

•  Are there thresholds above which nutrient 
control is pointless? 

•  Do conditions in these scenic rivers line up with 
other-areas? 

­ how well will models gene~;ated over larger 
.ge.ographic areas.transfer? 

­ are­there unusual controlling mechanisms in these 
wa~ersheds? 

... 

Relationship Between Algal.Biomass and Nutrients 
in Streams-Interaction between Nand P 
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:Relationship·Between Algal·Biomass and 

Nuti·i'ents iri Streams 
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'Potential feedbacks with diversity of.animals-

additional information on biotic integrity 
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Best case scenario 
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Breakpoints or threshokls delermined using various methods . Take 
home message: need multiple meihodS and will notgetone single 
answer  . 
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Factors that may  ~e-couple response 

to phosphorus in streams 

• Heavy shading{light limita~ion) 

• Extensivegrazing:(snai.ls common in high 
densities it') limestone watersheds, 

herbivorous.fishes might be·to.cally abundant) 

• Flooding/ high flow high turbidity 

• Luxury P consumption- delayed-response to 

increased P irt water coiumn 

21 

Luxury P consumption­ need time-

lagged analysis and sampling 

• Most P runoff will ·occur·in spri'ng {90% in 20% 

ofthe events) 
- - C.A.S<ohl. on&!VLIC. Dodds. 2008.SO..W. 4iocloup....rfpoNn­ -~ ...­­­­·­'loecbol.......,_flomc:.c.IPiala&­-
,...._~IS. 

•· Algae can retain P in spring and grow through 
summer, particularly filamentous algae 

­ Loftmooi.·IC.ond J:c. """'­U!Il. ~--ol-delldcncyla ClolophoQ 
(chloo>phyto) 1n111eCialltr..tolthoColamhlo IUww,­..­oll'llyoolacy-

•  P deposition in calcareous ;:lreas can store P as 
calcite for slow release later­ ­ws.:zco:;,_.,_.. ,.,..___.,___..._

-'11/l'lr)a/orf_, 

:0: 

Sampling for Nutr_ients/ Algae 

•   30 sites from awide range_of background concentr.ations in 
Illinois River basin, 8 sites in Up!)er Mountain Fork· 
­ TP, TN, chlorophyll,'algal chemicai composition and'community

assemblage 
­ Habitatassessment. visual assessment offilamentous algal. 

cover, maaophyte cover (ifa'ny) 

•   Samples in winter, summer low.flow (2x),_fall low flow and 
spring high flow (to catch luxury.consumption.on>) 

•   Note·30 extra sites samples taken but not analyzed for 
.summer.unless needed 

­  will not be able to tell how manysamples will be.needed to be 
counted .for diatoms until preliminary:data.analysis'· 

... 

Diatom community as  response 

variable 

•  Samples can be taken quickly from erosional 
habitats. 

•  Easy to preserve 

•  Substanti.alliterature on relationship of stream 
di.atoms to phosphorus  · 

•  Voucherspecimens last indefinitely 

•  Rex Lowe world expert on their taxonomy will 
train in  identifications, help with sampling 
protocol and check identifications 

24 
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Creating diatom­based index 

• Will start with published index.approach from 

US rivers 

- Potapova,_M . and D. F. 91arles.o2007. Diatom 
metrics for·monitoring eutrophication in rivers of 
the United States. Ecological l'ndicators 7:48-70. 

•  Will'checkthat indicator species foHow 

general US trends (e.g., are there.ecoregion-

specific differences) 

"'· 

Sampling for dissolved  o~ygen-

­ metabolism 

•   Run DO .and light toggers at 15 sites for 2 days 

•   P.ick range o.f sites from lowest to highest 
nutrients 

•   Use· USGS gaging stations when possil:ile or·state 
ll)onitoring sites to put in historical perspective 
and·provide physical data for models of 
metabolism 

•   Pick three times whenJow oxygen or high oxygen 
most likely  (summe~ spring and fall low­flow 
periods) 

::s 

Sampling invertebrates 

•  Invertebrate sampling and sample processing 

methods standardized. 

•  Predictable community responses to nutrient 

enrichment 

•  Assess potential confounding grazer effects 

•  Auxiliary biotic Integrity data 

•  Collections at same time as nutrients, but two 

times peryear (spring high flow, summer low 
flow)' 

"' 

Field and lab work 

•  Conform to field: and Jab EPA bioassessment protocols 
•  .O.A/ QCconform to' EPA .guidance  · 

­ Digiti! records of diatom communities 

.­ ·subset of diatom samples re­identified 

­ .Subset of invertebrate' samples checked for picking 
accuracy and proper Identifications 

­ Nutrients based.on standards at national level (USGS 
round­robin) 

­ Light·probes N!ST traceable, oxygen·probes regularly 
calibrated 

•   Best data handling procedures (backup, quality check  
etc.}  

:. 
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Assemble and explore data- and 

accuracy of models 

•  Look for stressor-response functional relationships 
' with various statistical and graphical approaches 

•  Remove outliers 

•  Cumulative fre~uency plots- characterize distributions 

•  Regression confidence inter.vals for response variation 

..  Identify thresholds (e.g~, · non-parametric change point 
analyses, other methods) 

•  Evaluate precision 

2t 

A. fQculty 

PI · MOltWblla 

Mos­ or%-
·summc" 1.00 

"Var1 

0 
Y­2 

0 

Total 

0 

T=l~ 0  0  0 

11. Other­ Gr.>d Sluc!ents 
­DoctDnl 
PatStoff 

OS Stoff 

19~0 

0 

0 
0 

17~00 

0 

0 

0 

37,300 

0 

bbor(IDd~ und~(2) 9,000  9/YJ/J  "U;DOO 

T=lSalorlcs& 
.,._IAo8l  211,100  u,soo  SS,300 

c.  ~ llenofiiS 

cracl 
faculty 

stDdent 
SubiDt>l Frlnte 

OJ)% 

34.0% 

0.0% 

0 
0 

0 

0 

0 

0 
0 

0 

0> 

0 

0 
0, 

Tot:al~WO&a 

·&FB (A+B:+C] '  28,800  26.500  55,300 

11  I  

Oe liver ab les 

Tbtcsbold analyses offuncllonaJ relalionsbips. mall:lpl~compa!'3tllle approaches 

Final reportand required updates  .. 

F. Ttallel­Dome:tic 

F.  Trove~- Fo~ 

G. Otbcrl)irt<tCosts 

Mlltlorlals&SUppUes 

~Cost 

01!\er 

Other ('F&AEXI:mpt) 

T=IDI=tCCsts 

routinesupplies 

consult 

SubtDQlOther l)Jtect 

Costs 

II. Faclllties & 

Adml­

TotalDltect+ F&A 
total less eqo!p 

Total Project Costs 

MnlC­
J ,  F&A lbte (offampu:)" 

7/YJ/J  7/YJ/J  1.4.000 

0  0 

"3.000  2/YJ/J  S,DOO 
0  .2,000  2,000 

0  0  0 

0  0  0 

3.!!!1Q  4,000  7,000 

38,100  .37,500  76,300 

0 

10.CU  9,750  19,.138 

0 
•  .u;.saa  47;15/J  96,138 

38,100   37,500  76,300 

0 

0 
q,aaa  47;15/J  96,l3ll 

38,!00  37,500  76,300 

2UO% lUO% 

= 

2/18/ 2014  
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Mosor 
A. Foculty  ' %'  Y=l Year% Toal 

PI·W.Dodds. ­ SUmmer  1.DC  l3,000  '14.000  'D,tm 

Toalfoc:ulty l3,000  14PJO 'DIJ(YJ 

B.  Oilier 
PersoMel 

GmStudents :zs~ '11J,oco·  45.000 

PostDocto1'31 Assoc  so.ceo SO,DOD  30,000 ·80,000 

Labor fond otudentl ~Ill 15,000'  '10,000  25,000 

Toal~& 

.w.s-!-1 103.000  74,000  l:l7pYJ 

c.~ 

Benefits 1,47S  1,1ao 2,6SSs.s" 
34-0l' 2l,A20  14,960 36.310 
1.0%  1SO 100  :zso 

Subtotal Frlnec  23~ 16~40 39,215 

ToaiS>bries.  
\1/a&es & FB (A+II+C)  Uli,D4S 90,1AO ll6,285 ., 

494,42 

96,138 

590,566 

2/18/2014  

mlc:rt~seo.,• 

E. Equipment came~vehlc:le 35,000 c 35,000 
F. T,.......I·Domesllc 20,000 1.4,000 34.000 
F. T,..,el - Fonl&n  0 0 

G. Othu Dnct Com 
roUtine suppttes, computer, 

t.btoriols ..Supplia t.CX..p,lS-probes 27,000 7,040 34,000 

Pubratlono Cost  0 :z.coo. 2,000 

Other ccnoult  1.2,000  8,000 . 20,000 

Othtr (F&A Exempt) 0 D  0 

Subtotol Other Direct Com  3!1,000 17,000 S6,0CO 

Totll Direct 
Cost:; 220,045  ·121.2AD  341.215 

D 

H. Fodlitie: & 
AdmlnlstntiYe 92,52!1  ' GO,'lO 1S3,1A3 

D 

Total Dnd:+ F&A  512,Se8 li1,MD  494,428 

toto~ !cOs oqutp  l.BS,045  lll.240 306,255 

0 

0 

'Totol P"'joct 
Coots  312,Se8 U1,360 494,428 

MTOCI!:Ue l.BS,045  lll.240 306,2!5 

"F&ARo~ · so.~ 50.00% 

JJ$ 
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BAYLOR 
UMI•t.&•ITT 

Oklahoma Scenic Rivers Joint Phosphon,~s Study 

Scope of Work 

Proposed by: 

RyanS. King 
_,rof~OqHrtmcttto/lllology;Ccrterfarfk:t:tYOirat>d 

Aquatic,SyrtttTif Reuan:h, Baylor Vnn-sity, War:o, TX 7$798 

W'!!rW bgyfoeafylqwqtfdqtt 

Framework for ~cope of Work 

"to determine the Total Phosphorus threshold response level.­at 
which any statistically significant shift occurs in 

1.   _algal species composition OR 

2.   algal biomass production 

.•. res.ulting in undesirable 

· 1.  aesthetic OR 

2.   water quality 

... conditions in the Designated Scenic Rivers." 

­­ot.Joit'___ I'.:J. __ ~ 

Methodological Constra ints on  

Scope of War~  

"completedin accordance with ..... 

1.   U.S. EPA Rapid Bioassessment Protocols 

2.  EPA Guidance on OA/QC 

3.   Using Stressor­Response Relationships to Derive Numeric 

Nutrient Criteria 

and shall include.... 

4.   a sampling population .... adequate to determine the  
frequency and duration ofthe numeric criterion.­.and  

5.   limited to streams or rivers within the same EPA ecoregion 
and comparable to the.streams in the'designated Scenic 
River watersheds." 

__­;;Jolrf,.,._.__p.2._SII.d)'....__ . 

Outli~e of Scope of Work 

•   Field gradient study 

­ Spatial factors·(e.g.,.number and method of site selection) 

­Temporal component (e.g. sampling frequency and 

duration) 

•   Experiments 

­ ·Whole­stream enrichment* 

­ Laboratory_microcosm experiment 

•   Results and Reporting 

­ Approaches to data analysis 

­ Weight-of~vidence derivation of numeric criterion 

•   Budget 

1 
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Field Gradient.Study  Key elements. of a field study 

•   Spatially extensive;& intensive 

•   High temporal frequency ofsampling over 2+ years 

•   Spans a,gradientof conditions from reference to highly 

~nriched •. ProbabifiStic designs are not efficient and likely to 
fail. 

•   Minimizes coritaglon (clumping) between nutrients and 

locations in the basin a~d - other confounding factors 

(se~imentat i on , geomorphology, nght, cat chment size) 

-~---~ 
Illinois River~ Field study: Spatial 

•   A minimum.of2S stream 

reacheswill .be selected forthis 

stu,dy 

•   Sites will be located in upper 

Illinois River watershed and 

neighboring watersheds if 
necessary 

•   Sites will be located within and· 

with majority of.the·catchm'ent 

covered by the Oza ric: 
Highlands Level1ll Ecoregion . 

. (shaded region,  right) 

2 
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Field study: Sp-a:tiat page 2 
.•  ·Sites will span a gradient"from. 

best avanable (minimum 6­8· 
u.reference" sites) to >0.5 mg/LTP 

(or higher) 

•·  catchments: >5-10 km2 and  

l:ietween 2nd to 4th order at the-  
.scale ofa S-10km2 DA stream 

map ~blue lines, righ~) 

•   Existing data and field  

reconnaissance with new data to  
screen sites forfinal selection  
(AprU­July 2014) 

•   Sites must have riffles with·  
cobble­gravel substrate  

Field Study: Sampling Frequency 
Samp!lng.will be.scl:\eduled bim'onthly but adjusted for'field crew 
safety and' consistent field methods. · 

Proposed sampling will result in·minimum of12 events (at least 25 
sites per event) in 2 years. 

Vt:o:.r J.1n ~cb ~.~ ;u ,.J.~, r.1.1v  Jun  Jul  Auc  S•"P Oct Nov J Oec: 

I 
'X x 

20l.5 X X  X X X  X 

X"•  nnalanal)'scs&~wrltinc 

· ~expec:te~ d:lte oftuncrang;  ..Jul20'16 desired ~irt ' d epend ent upon remaining func!s: 

Field Study: Temporal · 

• Mean .and max algal 
1 ,  J • •• , •- -. -- · -- ----r-- · ~- -

biomass is critical 
critical variable for 

derivation ofthis· 

criterion. 

•  Bimonthly sampling 

is necessary to do 
~ .,..., .,.,.. ...... 

this right 
3 yaarhydtogroph from 4 cen~l 

Texa.s ~deab/ a .streams.  Numbers 
indicate sampUng ~nods from King 

et aL (2009). · 

Field Study: Sampling Methods, Algae 

•   EPA.Rapid Bioassessment Protocols (1999). Required by  
SecondStatement ofJoint Principles document.  

•   Single habitat (riffle­run) 

•  ·.3 _riffle­run channel units, 10-50 em/sec  

­ Perpendicular transect. wetted width  

­ 5· equidistant points per transect. sample substrate  

­ Composite sample  of 15 substrate subsamples (also see  
King et al. 2009, etc). 

•   Sample immediately placed in dark bottle and on ice for 
P!'O.cessing in afternoon ·(filtering onto GFFs for CHLA and 
AFDM, preservation in M3 for.species, remaining left for CNP 

analysis} and· shipment to Baylor 

3 



2/18/2014  

Field .Study: Methods, Water 

•  Water samples collected a.boYe 1st riffle uporf visittothe site 

•  Duplicate-T?, TN (unfiltered) a'nd NH4-N,,N02N.03-N, and 
Po4­P (field. filtered, 0 . 45 · ~) samples colfected in new 50 ml 
bottles 

•  .Single 1-Lseston (OiLA)·sample, filtered same-afternoon. 

•  Samples placed immediately on ice·and 'prepared for 
shipmentto Baylor· 

•  Sample cpllection and analysis follows EPA Guicfance on 
OA/QCand BU Center for. Reservoir and Aquatic Systems 
Research (CAASR) protocols (e.g., Chain-of-Custody, trip· 
blanks, field blanks, filtered blanks, duplicates, etc). 

•  Other monitoring to followforms.requii'ed by .EPARBP {1999). 

·Held Study, Diet Dissolved Oxygen  

•  DiSsolved oxygen is a keyvariablethat 
can bridge the "statist!caDy sigl)lficant 
shift:" ~d •undtsirabl e water q~nrlty" 
statements In the SecondStutement 

ofJointPrfndples document. 

•   We propose to estimate minimum DO 

atleast one time across ait25 sites 
USing·optical DO sensors and state­of-

the­QrtYSI EX01 data sondes (BaYlor 
owns 13 brand­new units) 

We wUI target alow­flow period.when· 
streams are mostsusceptible tD 
simescinc algae, high respiration, and 
low reaeration 

Field Study: Methods, Lab, Algae 
•   OilA and AFOM determined in acc:ordance with. EPA RBP {1999)•,  

minimum l2 dates  

•   Speots composition on 2 early spring and 2late summer dates  

­ Soft: aleae (300 cells) and cfaatoms (600 valves)  
­ or. Barbara Wlnsborough,wortd­dass taxonomist (see King etat.  

21io9a, b, 'llly!oretat 2014} 

­ PattgrD among s;tcs not Ulcely tD change marlcediy if P IS' dl1vlng · 
changes.  Notcost effea!ve to analyze all dates. 

•   Pertphytcrt nutrientcontent ('not mandatory, butvery strong indlc:atcr) 
­ _.,,,arbon,phaspharur, nllrocon in >iplti=oo (Kirc>nd Rlchudson 20ff1, lCinc 

....S:'2009, ~ Jane. ot >L 2C1A)  

­ c;.N: CHNS­...Jvar(coml>ustlon  ~  

­  P:  ~--

·.­rnod>od I:<""'IM'fttrldfor011A. Hote!ll>noi iS> s;af«; bftler extr>c:tW.•ndis 11'101"0 ..tc!elv: 
­.lfaroa.A •naly:ls (•.c..llccs>nd Qn,y 2000) 

Field Study: M·ethods, Lab., Water 

T?, TN, and dissolved nutrient samples run following APHA 

•   Dr. Jeffrey Back (9 years experience) will conduct nutrient  
chemistry analysis  

•   CRASR Lachat Quik­Chem Flow Injection Autoanalyzer 

­ TP (MOL 0. 001~.002 mg/l.)  

­ TN (MDL 0.0025­0.001 mg/L)  

·­ N02N03­­N (MOL 0.0 0 1~.cp2 mi/t)  

­ NH4­N (MOL 0:003­0.006 ini/IJ  
­ P04­P (MOL·O.OOOS­0.002 mg/L)  

•...­met!lod i< not pNfom>d for01IA. Hote!h>nol Is • Afer.·bouu cx1r>c:ant, >nd Is men Wld&ly 

UMci for OU. an>!YsJs  (e.:. Biu: >nd JCilrov 2000) 

4 
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Experiments 

vayDalc~ OerccC1l:dopiJiw Dense~ 

'No clilforonct bcnenlowand hlch, •1hreohold ~-

Experiments 

·•  causation requires multiple lines of 
evidence 

•  Field studies or experiments alone 
are' insufficient, but when coupled 

can demonstrate causation 

•  Baylor Expenmental Aquatic 

Research (BEAR) stream facility  

- not feasible witli this budr:et  
­ good alternatives, however  

Experiment  1~  

Whole­stream enrichment  
Year~ or3, assuminr: permission grantC!d 

• Reference and tnatment ruches 

­ same stream, neatly Identical gradient. 

light, substrate.·mean transit time, etc. 

­ Monitor each reach for at least 30 d* 
prior to doslnr; 

- Dose 1'04­P as NaH2P04 continuously fer 
60 d in treatment reach (12VOC low amp 
meterin.g pumps) 

­ Estimate mean TP:P04­P in low-enriched 
streams ne~i.threshold zone 

­ Supplement with NaN03 or NH4N03 to 
match balance ofobserved N03­N, NH4-
N, and P04­P in eniiched streams 

Experiment 1: 

WhoI.e­stream enrichment, .page 2 
•   2­4, ISCQsamplers, daily integrated grab 

samples (Baylor oWns 12 ISCOs) 

•·   4 YSI EXOl·sandes, two station ·GPP and CR 
preand durtng doslng'(propane evasion 

method) 

•   FMI VOC metering.p!Jm))S (very refiable) 

•   .rome senes·interVentlon analysis ofGPP, 
CR. and benthic CHLA mg/m2 between 
reference and treatment reaches 
(carpenter et.al.1989l. 

•  Completed~ whole-stream·enrichmel'l"..s in  
Al<lskil in 2013 with gr.eat success-didn't  

miss a day ofdosing, nailed our target fer  

lO.weeks, both streams  

=-__:;:;::: - $ 
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Expe.rrment 2: Laboratory: streams 

"Baby: BEAR"; .Year 2 or·3 

• 24 channels. 

-lxO.lxO.l'm 

­ S­8L 

- temperature control via 
recirculating water in tubing, 

submer.;ed .ln Frigid1Jnits 

Living· Stream. 

­light,up to.1500:umol7m2/s .  

. . via LEI)grow lights  

- static ·renewals v·~a ,. gravity  

· ~ed and outflow stand pipe:  

in sumps  ,.,...,__....2 L.EDo 

Experiment 2: Laboratory streams 

Experimental.Design .Measured variables 

•   gradient ofT? using stream Wlltl!t 

from field sites (6 sites) 

•   Sites Will be chosen based en 
·prtiimlnary field ~Its to target 

.threshold zone 

•·  l2 streams with cobble from 
reference stream 

•  12 streams with cobble from 

· most enrld:led stream 

•· 2 reps perfleld .site per cobble  
type  

•   dallyturnover ofstream water  

4· week studY  

;r.JJ nutrient analytes 

o, ·1, 2, 3, and 4 wk CHLA 
mg/m2 and .AFDM g/m2 

•  ·% C, N, anci Pin periphyton 

at week 0, 2.. and 4 

•  Dominant soft algal species 

GLM model with mean TP 

ofsource water as 

continuous predictor and 

.cobble,type as faxed discrete 

Results and Reporting, 

Mandatory Study Component#l. 

' Signi~cant Shifts·in Algal Species Composition 

Results and Reporting, Algal Spec ies~ 

Threshold IndicatorTaxa Ana lysis .

'TITAN will identify synchronous· 
turnover from ?­sensitive 
community  to­one  dominat~ by 
eutrophic indi'cator.taxa. 

In this Texas example, significant  
turnover sharply peaked at 0.021  
mg/LTP (Sum(z)), a strong  
indication of a community­l,evel  
threshold  

Consistent witt! EPA stressor- 
Response.Guidance Document  

(TITAN) 

: 
D 

""•L  : 

-lP(,~-·)Mandatory Study Compone'nt#1. 
~ ..... ohl.:zo<._ __

~c:ant Shifts in Algal Species Compositjon 

6 
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Results·.and Reporting, Algal Species:  

EPA FieJd.:.Based Benchmark Method (2011)  

•   Negative binomial GAM 

orGLM~.Individual taxa 
Une$ are fitted mponse cwves for significant taxaresponses 

•   "LDSO"­50% reduction 

in population 

•   TP criterion should 

protect 95% ofthe taxa 

•   TP value where s%• of 

taxa decline by 50% 

•  Fitted (mean) or as 

•  This example~0.019 mg/L 
­TI'fuoL"'l 

TP 

Mandatotystudy Ccmponent~1.  

Significant. Shifts in AJgaJ Spedes Ccmposilion, "limited to~ i n . a~is data set·  

RESULTS AND REPORTING 

Mandatory Study'Component #2. 

Significant Shifts in Benthic Algal Biomass 

Res.ults and Reporting, Algal Species:  

Algat·commtinity metrics  

•  Will folfow US EPA RSP (Barbour et al.l999) 
list. Analyze nutrient-relevant metrics in 
section 6 

•  GAM or GlM regression (Zuur et al 2009) 

•   Rtt2d responses wiD be based on avera~te ­?"
densities overthe duration ofthe study to  ii  
reduce excessiVe numbers of tests and 't"  

enhance signal: noise  1 
~  ·­-•  bivariate 95% prediction interval will be i! ~ .... .. 
~ - .  -computed for reference sites for each  

metric; the extreme (IJl)per or lower, .!  
deperlding upon.metric:) will be the basis ~ ~  

deter:rnlnlngy­axls threshold (figure. rteht).  ___, ... ' ~• · Intersection offrtted response-corresponds  
toTJ> threshold (more det:lil in nextsec:tion).  

~.s:.iy~"# . · 
SJr/niiiQnfSh/71$ in .AJgoJ spea.c CompoUion 

Results and Reporting:  Algal biomass 

F.itted ·response intersection method 

St:ltistial"threshold" model inapprcpr.ate for this
Level ofT? where benthic 

relatioi\Ship. We DO NOT want to Identify where 
algal biomass (mg/m2  ·alpe hltsthe ~c:ellinS" astheTP o1tetlon! 

chla·or g/m2 AFDM) 

crosses aiterion for 
? """ 

excessive growth (long- ~ 
term mean or maximum; 

USEPA 1999, Biggs 2000).  t·  -
i!  I - ~ 
~· Ir - s

Use G~ or.GLM with 

appropriate distribution.  l 
'LOESS used here only for  ~ - -
illustration.  .  . 

00.  0,10  10CI 

---~ 
Mandatory Study CDmponent :t2.  
Algal biomass resulting in ~ndufrobly ac:stMtic ­­IO>golll.c::DOI)  

7 
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~esults and Reporting:  Algal biomass  
Minimum DO as indicator·ot undesirable water quality  

CD
F~response 

.Intersection method. 

Here, a GAM model  CD 
·with mean velocity 

and T?· revealed that 
00 c::ashed in 
s1l1lamS with law flow ... 
~nd elevated1'?. 

The partial fitted  
response (controlling  
forvelocity) '  
intersected1heTexas  
DO criterion ot 3   ·0 

mg/1.  ato.~ mg/L 
TP. 

Oala '""" IGng .. a1. 2008 

Personnel budget breakdown: All about data collection 

Pt.•r­:.onrwl  S.ooM:.::•  S;:ocn~.or 5pon~cr Src;,kdo~n of <!Ho~ 

f·,.~rq:~ ~"C fu.,d•.,:.. fund•n1; 

lC 1.: ~o:.s .:016 

W1NTP ou!falls 
High discharge 

: .   , .  . 

. e. ..   . 

.  . 

s \0 20 so 100 500 2000 
1btll phosphorus ().lg/L) 

­­dlloro!>h1tl.-

Weight­of­evidence derivation­of 

numeric criterion 

•·   Final report will comprehensively address mandatory 
components and experimental results. 

•   Second Statement ofJoint Principles document 

­ wthe committee and the-scientific professionals  
employed•.- will be asked to make specific  
recommendations."  

­This dearly indicates rrrt team's findings will be discussed 

in collaboration with the committee to make a final 

recommendation 

­ Weight­of­evidence approach will be strongly advocated 

by the Baylor team, induding USEPA causal assessment 
·and confounding factors·.analysis {Cormier et al2013, Suter 

and·COrmier 2013}. 

~J~ None 
Bade 

Gl2d  J­'lec  Jan­Dec  ~ 

studeatll2 

Multiyear Budget 

Tot>J  $l40,143  $276,669  $183,162  $600,000 

··CRASR­.rillnm lllust.$1% of satnplll~ ln­l:lnd (noc:harot) 
'"1ncluded iriiOC' 
~wllmllld! I OC_ol _  _..__ 2£.5% 

8'  
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Geosyntect>  • ~YhycoTech,lnc. ~ Portlan~ , §~
consuliams  m 

Team Collaboration 

~ Portlana.~.~F.~  
Geosyntect>  ~  ••

consuliants ~ •  Publications and conference 
proceedings

• "'Review ofConnecticut  
Methodology to Establish  
Phosphorus Limits for Municipal  Geosyntect>  Ii) 
POTWs"··(see Statement of   consul=ts •
Qualifications, paper #1) 

• Two­Mile Prairie Stream•  Water quality uncertainty analysis 
Evaluation, Ozark Plateau, 
Missouri 

Geosyntect>. ~ Portlana.~!:}F~
mn<:nlt:mt<:  m~~Phyc~Tec)!, · lnc. 

•  Nutrient lake management plan 
·in Washington state  • Statewide Lake Assessment 

Program; Study ofTemporal 
Patterns in NorthernM issouri· 
Rese.rvoirs 

Geosyntecl> 
OliiSU1t:lnls 3 

Steve Layman. 

PhD 
Y2n&donc Pan. 

PhD 

L1bOr;ltCr y 

John ll Jones, PhD 

Daniel Obrecht 
, ~ 

(Nutrients) 

Ann St. Amand, PhD,Geosyntecl> 
a.P(Aipe)

CXlll$ult:uus 

Geosyntecl>Agree on 
CDilSllll:m!sscope of  Proposed Workflow 

wort<  
\   D  Oulsic!e conlr.lc:t 

2. Establish  =­·· 
project 

database  . 
­­=­::_x_ 

3. Synthesize 

available data 

--- ~ -
.-- ~ 
4. Conduct 

pilot ~tud i es 

--: -v- r 
5. Develop  

t morutoring plan '  

~ and oAPP 

­­­'-­­--

monitoring 

-·­

?rojcct CXllltrol=Om colledlon 

­ Analysis & reporting 

Publications 

1. Quarrty Management, Project Reporting and Communication 

2 

4 



­ - ­ - -- -- ­ - - ­

Available Approaches  S­cope will Depend on Key Questions 
Advantage­ direct manipulation of nutrient regime can be used  ·•  Biological condition to be pr0tected? (theorelically) to derive all aiteria components. 

Mesocosms  Pisaclvantaae= (1) set­up time is costly, especiaDyw/replication   ­ Scenic River (antidegradation). 
(2) may not represent field conditions (nutrient form, pulse vs..  
continuous [NJ supply, long stabirczation time, difficult to control aD  ­ BenefiCial use attainment  
confourufmg W!i:ables).  

Statistical  1 ". NaUvo-or.nallll:al c:aridlllcn 
Threshold  Ac!vantaae ­ transparent means of identifying shifts or changes in  ·  ·.   ....,.  :­ ·  ·  Species 
Analysis  response to pertw:l:lalion or stress. 

--- ~==~~~ ==~::~~~==:::::::::------- composition?
(also applies to most  Disaclvantaae­ (1) typically produces magnitude component only, (2)  
methods included in  change point is influenced by model form, (3) a. mathematical change  

EPA Stressor  point may not be biologically meaningful  ·  
Response Manual}  

Adyantage­ reliable means to produce all three cri1erion components  

following calibra1ion and scenario modefmg. Can be refined aver time, 
Process­eased  used to orient future research. and couple with TMDL model  

Modermg  
Disadvantaae­ (1) simulation typically limited to biomass, (2) can be  
iesource intensive,(3) can be viewed as too ~ Jex !))'stakeholders  

Geosyntecl>  ~ Geosynfecl> 
consulcws  ~ 5  consull:uu:s 

Balanced Pre liminary  ·: :~:-..:. ':.::Technical Approach  
- . 

Approach  ,:::;:~=.:.:2:-~- ­ ·  Key Questions (2) Pathways 

Appropriate measure of response to phosphorus? 
­ Joint Studyprinciples focused· on algal response ,­­­­­­­­­­­­­­+ 1. Nuisance Level ('"150 mg Chl.tm·2) 

, 2. Reference Stream (T'BO) ­ Algal community comp.osition 
­ Nuisance biomass 

•   Advise committee on appropriate .phosphorus .criteria 
­ fytagnitude (frequently derived) 

­ Duration (less .common) 
r.l.:::· : _....., .. ­ Freque.ncy (mostly theoretiCal)  . 

I  ­:· ..'  1:  c : . -··· 
·:. ;:. .: :-o..:-.: r •  Help identify state assessment procedures and expectations 

­ .. Best way to assess compliance with criteria and samplin·g 
--------------,---------------------• slope ofrebtionship(s),literatr.:re, and ·procedures  · 

biologic opinion.· 
Response .time and  hy~e r esis, bistability and reversibility will 
inform this 

Geosyru:ecl>   Ceosyntec~> 
CDnSIIItlnB  7  Bc:ansulr:mtS 

Low 

·=  ·=~byincn . 
•tD!innt ta:a; abnld

. 4. cll&trlbullons;'tundioa 

\_ clal1ieiYZ::':*' _-_ Biomass? 

Hi~ 

From (Davies 2002) 
6 

: r::  C:"' :::_ .:... :'"' ~- .. 

-= ··; --~· :· ... ..A  ­­'  ' 

:.:- ...  ~ :­ ::' : ... 

~:.:- ~-·:.: 

General!! MOF components 
using'l)llonte carte 
techniques 

t­·• .:·c" r:,p:-

=' •.:t_;:IOII 
:! •.:::  C.  ..~r:.: ':' 

:  . 
•  ­­lorcompoolllansNit­ .  .  

-~ bacqround '411ation  ·CQl:lslder distribution of c:hangepolms,  



.Conceptual Approach  (Preliminary) 

•  Discuss key questions with committee and  
develop scope ofwork  

•  Co.llect.additional information to address.some 
questions about species ·composition and biomass. 

­ Broad­based sampling design 

­­ Incorporates one or more analysis methods 

.•  Evaluate information to identify 

­ ·PotentiaJ .change points· 

­Potential relationships (e.g., correlate biomass with 
changes in composition; statistical relationships to 
identify shifts in magnitude) 

Geosyntect> 
g

ccnsultlnts 

·conceptual Approach  (3) 

•   Attached (benthic). and'suspended algae  

­ Benthic:  sp~cies composition and biomass  

­ Suspended: coUect and preserve  

•   S~atistical analyses.to-

­ Evaluate potential change poiJJts al·ong·Biological Condition 
Gradient 

­ Correlate biomasswith changes in species composition 

·­ ·Select magnitude of proposed .criteria 

•   Modelin·g .ofbiomass·to inform frequency .and duration 

Geosyntecl> 
11ClltiSlllt>nts 

Con.ceptual Approach  (2) 

•  Identify 4 study reaches·  
­ Existing :data, supplement with ·pilot study  
­ 2 nutrient regimes ·(low, high)  
­ x ·2  light regimes (shaded, unshaded)  

•   Baseli.n~ s~mpHng ..(twice a month for 1 year) 

•  Wet­weather (minimum of 1 event per reach) 
­ net. growth rates,. duration component 

•  Optional.­ ·discrete nutrient source manipulation 
using mesocosms 
­  rafe of recovery following sou.rce removal, 

frequency·component, reversibility 

Geosyntecl> 
conwll:ln!s 

Example Data Analysis for Reach Selection 

10 

12 



101 

Data Will inform 
growth rates 

Nutrient Concentrations in the ·Upper Illinois  Why·Shading_·Matters 
_Rjver and Tributaries  Arkansas Ozarks Example 

1"10" 
.•  .  ~ ..  ..  .:-.  .  .,{

! 

2 
10"' 

: 
;1 

. 
...  ..  .,  l ..  ,,  ..  .  .  . .. .  ...!3 ""  .crt • .  .,  . 

~ 

10"  .  •  •  '  ,­ •  --~~ _........,.... ~,--,---.,.--...,---.---.-~  

.1'~~##//'l[-pf; I~A~~~~~  

Ceosyntecl> 
Clln$UIC1n1S  13 

Why Wet Weather ·is .Important 
Missouri Ozarks Example 

79  77  •  Less­Shaded 

•  shaded64 

·Geometric . 

Mean. 
38ChlorophyiJ..:a, 

2927milligrams per.  

square meter  

l 
Site 1  "Site 2  Site 3  Site4  Site 5  Site 6 

From Geosyntec (2012) 

Geosyntecl> 
14consuk:mls 

Geosyntecl> 
consull=sliJ ). " ~ YhYcoTech. Inc.  Recommended Monitoring Program 

Field Program  Laboratory Parameters 

• Grab sampling for baselil:le  • Algal community, biovol1l!Ties, AFDW 

• Discrete aliquot.autosampling for wet- • Nutrientstoichiometryofbenthic algae OW
weather events  ·  

..  Total phosphorus (TP) •  Continuous level 

• Dissolved  oxygen. ~ Temperature, • Soluble reactive phosphorus (SRP) 
Specific Conductance,.pH, Streamflow,  
Ph~tosynthetic Active Radiation   • To1al nitrogen (TN) 

• Field·,periphyton, shade, and;  •  Nitrate­nitrite (N023)  
hydrogeometry surveys  

• Ammonia (NH4) 

_ L_ _ ~ • Total suspended solids {TSS) 
4. Conduct  6. Conduct 
pDot studies  .  moriitcrfng  ...  Dissolved organic carbon (DOC) 

- ~ =--z:- .. ChlorophyU..:a, planktonic 
5. Develop 
monitoring·  j  • Chlorophyll­a, benthic 
plan and 

16~ ~p _:. 

_..... 
N 
I 
E 

400 

0"1 

E__..  300 

0 
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..c 
u 
·u 

100 
_c 
­+­·.,-
c 
Q) 

m 

A· 'High  EnriChm7n . ~ 
o. Moderate Enr1chment 
o  Low Ehrichmenf 

I  I  ,I 
14"  28  42 

Days.after FloodingFrom Lohman:et.aL (1992)  15 

http:Lohman:et.aL


Indirect  Salaries, 

Costs, 

41% 

Lab 
.Analyses, 

88,310, 
31% 

Ceosyntect> 
cansult:ml$ 

Geosyntec staff= $92,964 
.Subs = $56.000 I  17 

Project Schedule 

$245,395, 

Salaries· 

148,964, 
25% 

Preliminary Generalized B,udget 
Total Project Bud_get =$600,000 

Geosynrect>. 
19COIUIIlclms· 

Preliminary Generalized Budget by Task 
Lab  I  I  Indirect  I 

Task  S:~larics Analyses  :  Tr:~vcl ' Co:;ts  To­:al1I  I 
1. Mgmt, rpting, comm.  $9,118 $1,811 $22,548  $33,477 

.._ -··- • --- -------·-- ··-- 1 ._ ­-

2. Project database  $4,126  $10,150  $ 14,276 

3. Syn1hesize avail. data  $9,334  $10,571  $19,905 

4. Pilotstudies ­ $12,230  $28,360  $3,654  $16,235  $60,479 

­­-
5. Monitoring plan/OAPP 

­
6. Monitoring ­­­-
7. Synthesize results 

$17,696 

­­-
$31,754­
$16,559 

$159,950  $11,865 

$15,213 

­­-
$87,305

­
$19,201­

$32,909 

­-
$290,875 

$35,760 

8. Draft criteria ­- $22,897.  $25,059­­- $47,956 

9. Refine criteria­ $7,203  $8,870 
n  ­-

$16,073 

10. Reports­­­- $18;048 

­·· 
$30,241 

­
"$48,289 

~ -~ -

Total­- $148,964  $188,310  $17,330  $245,395­ $600,000 
­

Geosyntect> 
CZ>nSUlt:lnls  18 

~..:..PhycoTeth,lnc. Archiving Samples Allows for Subsequent 

Analyses for Emerging Approaches 
­ ­ ­­..... 

Algal HPMA 25 mm Mount 
=~:.r%4­­­ .... :=:­....._. 
......_ ~ •_....:­"­ Acid aean·ed Naphrax Mount 

.·  ,; 

Macro­algae 47 mm 
~ · - HPMA­ ~v-~ 

•  Permanent archive {1 00+ years). 

•· Can be processed on a compound miaoscope, allowing 
higher resolution, and use ofauto­fluorescence which results 
in more accurate data. 

•  Multiple silb­samples  {3) mare easi_ly prepared and analyzed. 
20 



--- - - -

ijJ  University of Missouri Limnology Laboratory 

•   Total Phosphorus ­ Spectrometric color analysis folloWing 
oxidative digestion 

•   Total Nitrogen­ 2nc1  derivative spectro~copy following oxidative 
·digestion 

•   Chlorophyll ­ Fluorometric analysis following extraction in 
ethanol 

The MU Limnology Laboratory has been using 
these same methods.for over 20 years. 

Analyzing thousands of samples in that time, 
including low­level nutrient samples from 

Alaska, Minnesota and .Missouri'·s Ozark.  
Streams.  

21 

<t>  Portlan~t~!:Zt«; ·  .Dr. Yangdong  Pan 

­•   River aquatic ecologist expert  Advisory Role: 

•   Pe.riphyton .and ·field study  T3. Synthesize available 

expert  data 

­ Use ofalgal' assemblages to  T 4. Conduct pilot studies 
·monitor and assess 

T5. Develop monitoring
•   Ecosystem response to nubients  plan&QAPP 
•   Ecological risk 

T7. Synthesize results 
­  Leading role jn EPA surface water 

(monitoring and
quality programs  modeling) 

•  Algal indicators development 

23 

Dr.  Song QianII 
•   Environmentarand  L~SfeJShip I Agvisory Role: 

ecolog·ical data analysis  .T3. Synth~iZe available data 

and modeling· for. research  T4. eondyct pilot studies 

.and managem.ent.  T5. Morfrtar:ing plan and QAPP 

•   Will direct change point  T7. Synthesize results 
(monitonng and modeling)analyses  

T8. Oraft criteria  

T9. Refine criteria  

T10. Reports  

22 

Our Team is Committed to Continued Research 
and Publications 

Geosyntec Features Personnel \ Features 
-- -- - -· - -

Total technical stiff  939  Song Qjan, The  TeXtbook on enVironm ~ ta l & 
: university ofToledo  ecological statistics; 60Adjunct faculty  17·{2%)­­ publications, 20 proceedings & 

PhDs  150 {16%) 
~c:l! a~ 

Masters­ 484{52%)  JadeJones, Missouri  125 publications·  

· University ·  ·  Editor of Inland.Waters­ peer  

•  Research panels   reviewed journal ofthe 

•  NRC committees   International Society of 

•  EPA peer review committees   limnology 

•  State·committees  Ann St. Amand  _28 publications
•.Environmental textbooks  PhycoTech  · JTG Chair, Plankton Section, 
• 'Peer­reviewed publications  Part Coordinator, Part 10000, 

Standard Methods 

Counted over33,000 samE.!,es 

Yangdong Pan,  40 publications, 12 with RJ. 

Portland State  Stevenson
GeOsyntect>  University

aiiiSIJIQnts 
24 



In Closing ... 

•   Collaborative team focusins on advancing envir:onmental  
science and regulatory decision­making regarding  n~:~trients  

•   Emphasis on in situ data collection for stream specific  
phosphorus criteria  

Extra Slides If Needed 
•   Experienced personnel conducting the laboratory analyses 

Early and often quality assurance and project planning and -
communieatioQ 

•   Commitment to delivering work product on time andwithin  
budget  ·  

•   Commitment to delivertng peer­re:viewed ·publications 

GeosyntecC>   Geosyntect>
25  26 coruult:mts  consull:mls 

Criterra Derivation Appro·ach   Criteria Derivation­Approach 

A EA~United . States . Office of .Water EPA-820.5-10.001 
~ Environmental Protection  •  If algal composition: 
"" Agency Mail code.4304T November 2010 

­Magnitude via. statistical change points 
­ Duration and frequency via disturbance data 

Using, Stressor-response Relationships to Derive Numeric and literature review 
'NUtrient Criteri'a 

•  If biomass:
•  Limited to magnitude comp·onent  ­Literature is more mature 

•  Duration & frequency are elusive   ­ Same as above, but modeling can be used! 

­ Wrth minor modification, our preliminary 
approach could support derivation via 
numerical' modeling 

Geosyntect>
27  28consultmtS 



I lii By·M="lStney  I 
c OD-Rion:r St=y. 

110 150. 200 24) 300  400 1,280 

G . F E B H C D 

Algae Deosi;y (mg Chl aim~ and PhC:tograph L~ 

The Value of Mode.ling 

•  'What if scenarios, normalization to  
confounding variables or processes  

•  Component and sensitivity analyses.  
­ what are the dr,ivers for biomass?  
­ attenuation coefficients  

•  .Once calibrated, arguably the best tool for 
deriving duration and frequency 
components 
­Monte Carlo engine for nutrient inputs 

(including ti.ming) 
GeosyntecC> 
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STATtON (lcm) 

From Flynn and_Suplee {2010) 

Example of Aesthetic Perception  
Survey From McKee et al. '{2007)  

GeosyntecC> 
am&IIQms   31 
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SCENIC RIVERS JOINT STUDY COMMITTEE 
FEBIWAflY 5, 2014  

9:00 A!YJ  

TULSA COMMUNITY COLLEGE ­NORTHEAST CAMPUS  

BOARDROOM 1315, MAIN ACEDE.MIC I:JUILDJNG  

3i21 EAST APACHE  ST~E~T  

TULSA, OKLAHOMA 74115  




