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1. Executive Summary 
The Lower  Miss iss ippi  River  WMO (LMRWMO) selec ted WSB to complete an 
engineer ing  s tudy of  the Miss iss ipp i  River  D irec t  Dra inage Area (MRDDA) .  The 
MRDDA is  the  area which dra ins  d i rec t ly  to  the Miss iss ipp i  R iver  wi th in s ix  of  
LMRWMO’s member  c i t ies :  L i lydale,  Mendota Heights ,  St .  Paul ,  West  St .  Paul ,  South  
St .  Paul ,  and Inver  Grove He ights .   

WSB ana lyzed the  MRDDA watershed to  determine locat ions for  potent ia l  new 
s tormwater  BMPs and potent ia l  areas o f  eros ion issues due to b lu ff  format ions ,  
rav ines,  and s teep s lopes.  WSB completed  s i te  v is i ts  to  n ineteen locat ions for  s i te  
assessments  and BMP ana lys is .  From these n ineteen s i tes  WSB worked w i th the 
s taff  o f  LMRWMO and member  c i t ies  to  se lec t  n ine s i tes  to  proceed to concept  
des ign.   

Dur ing the  concept  des ign phase WSB comple ted cost  es t imates and est imated 
po l lu tan t  load reduct ions for  each s i te .  WSB also deve loped a dec is ion matr ix  to  
rank pro jec ts  on dra inage area t reated,  remova l  ef f ic iency for  to ta l  phosphorus and 
tota l  suspended sol ids ,  vo lume reduct ion capab i l i ty  and cons truc tab i l i ty.  Tab le 1 .1  
be low shows the n ine  concept  des igns and the ir  es t imated l i fe  cyc le  costs  as  ranked 
by the dec is ion  matr ix .  This  tab le is  in tended to he lp  LMRWMO and member  c i t ies  
pr ior i t ize concept  des igns developed in th is  s tudy for  grant  fund ing,  cap i ta l  
improvement  p lanning,  and fu ture construc t ion.  
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Table 1.1 – Concept Design Summary 

Concept Design 
Name City BMP Type 

Life Cycle 
Cost 

Drainage 
Area 

Treated 
(ac) 

Volume 
Reduction 
Capability 

Score 

TSS 
Removal 
Efficiency 

TP 
Removal 
Efficiency 

Constructability 
Total 
Score 

Ranked 
1-3

Ranked 0-
2 Ranked 1-5 Ranked 1-5 Ranked 1-3 

Gisch Pond 
Inver Grove 
Heights Detention Basin $3,441,479 3 0 5 4 3 15 

Our Lady of 
Guadalupe St. Paul 

Infiltration/ 
Filtration $278,810 1 1 4 4 1 11 

St. John Vianney South St. Paul 
Infiltration/ 
Filtration $490,814 1 1 4 3 2 11 

West St. Paul  
Sports Complex West St. Paul 

Infiltration/ 
Filtration $276,074 1 1 4 1 2 9 

City Pool Park West St. Paul 
Infiltration/ 
Filtration $380,114 1 1 4 2 1 9 

IGH Structural 
BMPs 

Inver Grove 
Heights Structural BMP $760,869 3 0 1 1 3 8 

Maltby Street 
Outlet South St. Paul Structural BMP $1,173,278 3 0 1 1 2 7 
Kennedy Park West St. Paul Structural BMP $166,120 2 0 1 1 3 7 
Alabama Street 
Outlet St. Paul Structural BMP $670,970 2 0 2 1 2 7 
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2. Purpose and Background 
2.1 Study Purpose 
The Lower  Miss iss ippi  River  WMO (LMRWMO) selec ted WSB to complete an 
engineer ing  s tudy of  the Miss iss ipp i  River  D irec t  Dra inage Area (MRDDA)  w i th in 
the  LMRWMO boundar ies  in  March 2024.  The boundar ies  of  the MRDDA are  
shown in  F igure 2.01 a long w i th the boundar ies  of  member  c i t ies  wi th in the 
LMRWMO. The LMRWMO, a long wi th  i ts  Board and member  c i t ies ,  saw the need 
for  a s tudy wh ich  d iscussed the fo l low ing issues:  

-  A comprehens ive v iew of  the Miss iss ipp i  River  d i rec t  dra inage area which 
wou ld resul t  in  an unders tand ing of  ex is t ing  eros ion issues and areas where 
s tab i l izat ion pro jec ts  may be needed to improve water  qual i ty  or  protec t  
ex is t ing in f ras t ruc ture .  

-  Ident i fy ing locat ions for  large sca le Best  Management  Pract ices (BMPs)  w i th in  
the  Miss iss ippi  R iver  d i rec t  dra inage area wh ich would resu l t  in  water  qual i ty  
improvements  

-  Plann ing for  pro jec ts  wh ich contr ibute to the hea l th and improvement  of  the 
Miss iss ipp i  R iver  on a  watershed bas is .  

-  Comple t ing  concept  p lans for  se lec t  pro jec ts   to  address ex is t ing eros ion 
issues  or  imp lement  water  qua l i ty  improvements  wh ich  wou ld  help  pos i t ion 
LMRWMO and member  c i t ies  to  obta in grant  fund ing for  fu ture  pro jec t  
implementa t ion.   

 
2.2 Background Information 
WSB rev iewed the  fo l low ing documents ,  pro jec ts ,  and s tud ies  for  addi t ional  
context  on  the Miss iss ippi  R iver  Direc t  Dra inage Area.   

-  South Metro Miss iss ippi  R iver  Tota l  Suspended So l ids  Tota l  Max imum Dai ly  
Load (Minnesota  Po l lu t ion Contro l  Agency,  October  2015) .  This  repor t  
prov ides the bas is  for  WLA calculat ions for  a l l  the c i t ies  inc luded in  the s tudy  
area.  

-  Lower  Miss iss ipp i  River  WMO Watershed Restorat ion and Protect ion Strategy 
(WRAPS)  and Tota l  Max imum Dai ly  Load (TMDL)  Repor t .  (Minnesota  Po l lu t ion 
Contro l  Agency,  September  2014) .  Prov ides TMDL and water  qua l i ty  
in format ion for  P ickere l  Lake wi th in  the s tudy area.  

-  Cherokee He ights  Rav ine Stab i l izat ion Des ign Presenta t ion  (Joe Bar ten and 
Nathan Campeau,  presentat ion to MN Water  Resources  Conference,  October  
2021) .  Presentat ion descr ib ing pas t  rav ine s tab i l izat ion and s tormwater  
t rea tment  pro jec ts  comple ted by LMRWMO and C i ty  of  S t .  Pau l  in  2018 and 
2019.   
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-  Cherokee He ights  Cu lver t  Ana lys is  and Eros ion Contro l  Feas ib i l i t y  Study (Barr  
Engineer ing,  Apr i l  2015) .  Th is  repor t  was one o f  the  s tud ies  used in the  
Cherokee He ights  Rav ine Stab i l izat ion des ign and prov ides h is tor ica l  and 
geolog ica l  context  for  the  Br ickyard Tra i l  and Cherokee Park  area.  

-  Br ickyard  Area of  L i lyda le  Reg iona l  Park ;  S tormwater  Management  and Slope-
Stab i l i ty  Ana lys is .  (Barr  Eng ineer ing,  January  2015) .  Prov ides  geotechn ica l  
analys is  o f  s lope s tab i l i ty  in  the  Br ickyard Tra i l  and recommends s tab i l izat ion 
opt ions,  some of  wh ich have been ins ta l led  s ince the repor t  was wr i t ten.  

-  Ci ty  of  Inver  Grove Heights  Po l lu tan t  Load Analyses (Dakota SWCD, June 
2011) .  This  repor t  prov ides ana lys is  of  s tormwater  pol lu tant  loading for  three  
subwatersheds in  Inver  Grove He ights  that  a re inc luded in the s tudy area.   

-  Pine  Bend Rav ine Presentat ion,  November  30,  2021.  Th is  presentat ion by  Joe 
Bar ten to the  LMRWMO board  descr ibes the  resu l ts  and recommendat ions o f  
s tud ies  by  Barr  Eng ineer ing and Calyx  Des ign Group regard ing rav ine eros ion  
in  P ine Bend Bluff  Sc ient i f ic  & Natura l  Area.  

-  Lex ington  Avenue – Trunk Highway 13 Dra inage and Eros ion Feas ib i l i ty  Study 
(Barr  Eng ineer ing,  Ju ly  2010) .  Th is  repor t  p rov ides in format ion  on pas t  
eros ion issues a long Highway 13 in  L i lydale,  par t icu lar ly  focus ing on issues a t  
Lex ington-R ivers ide Condominums and Over look Condomin iums,  as  we l l  as  
proposed solut ions.   
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3. Watershed Analysis 
WSB rev iewed mul t ip le datasets  w i th in the  s tudy area to de termine poss ib le  
locat ions for  eros ion  s tab i l izat ion and BMP pro jec ts .   

3.1 Study Area Characteristics 
The LMRWMO determined the  boundar ies  o f  the s tudy area as par t  o f  def in ing 
the  pro jec t  scope.  The Miss iss ipp i  R iver  D i rec t  Drainage Area (MRDDA) is  shown 
in  F igure 2.01.  The MRDDA is  located in  bo th Ramsey and Dakota Count ies  
wi th in Minnesota .  The Miss iss ipp i  River  forms the boundary  of  th ree s ides of  the 
s tudy area,  and a l l  land wi th in  the s tudy area dra ins  to the  Miss iss ipp i  River  
e i ther  d i rec t ly  (over land f low)  or  ind i rec t ly  v ia ex is t ing  mun ic ipa l  s torm sewers  
wh ich use the Miss iss ippi  R iver  as  the ir  f ina l  out fa l l .   

There are s ix  mun ic ipal i t ies  wh ich  make up the  MRDDA:  L i lyda le,  West  St .  Pau l ,  
Mendota Heights ,  St .  Paul ,  South St .  Paul ,  and Inver  Grove He ights .  A l l  o f  these 
communi t ies  are near ly  fu l ly  deve loped and do not  have s ign i f icant  areas of  
agr icu l tura l  or  natura l  land use,  though there are many parks ,  pub l ic  natura l  
areas ,  and land use res t r ic t ions in  p lace which preserve  remnants  of  the h is tor ic  
r iver  cor r idor.  

3.1.1 Hydrology and Floodplains 
The Miss iss ipp i  R iver  is  the  def in ing hydrau l ic  fea ture  o f  the  s tudy  area and is  
the  rece iv ing water  fo r  s tormwater  ou t fa l ls  wi th in the s tudy area.  The Federal  
Emergency Management  Agency (FEMA)  has de l ineated federa l ly  recogn ized 
f loodp la ins  w i th in the  s tudy area wh ich are  shown in  F igures 3.1 .1A and 
3.1 .1B.   

3.1.1.1 Study Area Floodplains 

There are two types o f  Spec ia l  F lood Hazard Areas.  The regu latory  
f loodway  is  the most  in tense ly  managed f loodpla in area and serves as the 
pr imary  conveyance for  sources of  r iver ine f looding .  The remain ing 
Spec ia l  F lood Hazard area is  the f loodp la in,  de f ined as the  area w i th a  1% 
annual  chance o f  f looding .  Areas wi th a 0.2% annua l  chance of  f looding  
are a lso de l ineated,  and areas protec ted f rom f lood ing  by levees in  St .  
Paul ,  South St .  Paul ,  and Inver  Grove He ights  are a lso v is ib le.  

From a s tormwater  perspect ive,  WSB rece ived reques ts  f rom c i ty  s taff  to  
avo id p lac ing above-ground BMPs w i th in Spec ia l  F lood Hazard  Areas,  as  
f loodwaters  would l ike ly  f i l l  them wi th sed iment  and cause main tenance 
issues .  R iver  banks w i th in the  f loodway and f loodp la in are ac t ive systems 
wi th areas o f  both eros ion and depos i t ion ,  but  most  Miss iss ippi  R iver  
banks w i th in the  s tudy  area are managed by  s tate or  federa l  agenc ies  to 
preserve the  s tabi l i ty  of  the r iver  as  a  sh ipp ing and recreat ional  channel .   
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3.1.2 Topography, Geology, and Soils 
3.1.2.1 Study Area Topography and Slopes 

The Miss iss ipp i  R iver  forms  the boundary  of  three s ides of  the s tudy area 
and b luffs  are a pr imary  topograph ic  feature  of  the s tudy  area.  The 
ex is t ing b luffs  wi th in  the s tudy area were carved by the R iver  War ren,  
wh ich dra ined the g lac ia l  Lake Agass iz  fo l low ing the  ret rea t  o f  the 
Laurent ide Ice Sheet .   

Because the  s tudy area was def ined as areas wh ich dra in d i rec t ly  to  the 
Miss iss ipp i  R iver,  the d i rec t ion o f  dra inage var ies  depending on the 
locat ion w i th in the s tudy area.  Wi th in  L i lyda le  and the smal l  amount  of  
Mendota Heights  inc luded w i th in the s tudy area,  the general  d i rec t ion of  
dra inage is  to  the  west  and nor th .  Wi th in the C i ty  of  S t .  Pau l  and Ramsey 
County,  the d i rec t ion of  dra inage is  pr imar i ly  to  the nor th,  c i rc l ing  around 
to the east  as  the  Miss iss ipp i  R iver  bends to the  south .  For  South St .  Pau l  
and Inver  Grove He ights ,  dra inage to  the Miss iss ipp i  River  is  pr imar i ly  to  
the  east .   

Ca lcu lat ing the s lope of  the land c lear ly  marks dra inage pat terns as  wel l  
as  the presence o f  h is tor ic  b luffs  and other  geolog ic  fea tures.  F igures 
3.1 .2A and 3.1.2B show the percent  s lope of  the ex is t ing ground based on 
2022 Dakota  County  L iDAR.  A 100% s lope is  equ iva lent  to  a 45  degree 
angle,  or  a r ise of  1 foot  ver t ica l  to  1 foot  hor izonta l .  A s lope of  g reater  
than 100% is  ind icat ive o f  a b luff  fea ture,  which is  o f ten near ly  ver t ica l .  
The b luffs  eas t  o f  P ickere l  Lake in  L i lydale and a long Plato Bou levard /  
Wabasha Street  in  St .  Pau l  are v is ib le in  F igure  3 .1.2A,  as  we l l  as  
Simon’s  Rav ine in  South  St .  Pau l .  F igure 3.1.2 .B shows the b luff  geology 
in  P ine Bend Bluff  Sc ient i f ic  and Natura l  Area (SNA) as  we l l  as  smal ler  
s teep format ions a long R iver  Road and Concord  Avenue in  Inver  Grove 
He ights .   

WSB used topography  and s lope data  when ident i fy ing s i tes  to v is i t  by  
not ing the presence o f  b luf fs  and rav ine developments  on  the s lope 
f igures ,  where they  are c lear ly  v is ib le in  shades o f  ye l low,  orange,  and 
red.  These s i tes  were selec ted for  fur ther  desktop rev iew as we l l  as  
consu l tat ion w i th c i ty  s taff  about  any documented issues of  eros ion or  
sed imentat ion.   

3.1.2.2 Study Area Soils 

Figures 3.1.3A and 3 .1.3B show the  hydro logic  soi l  groups  w i th in the  
s tudy area.  Per  the  USDA which  ass igns the c lass i f icat ion as  par t  o f  the ir  
So i l  Survey Geograph ic  Database (SSURGO),  hydro logic  soi l  groups 
indicate the  amount  o f  runoff  that  can be expected f rom a so i l  type under  
saturated condi t ions .  So i l  group A has h igh in f i l t ra t ion ra tes  and y ie lds  
l i t t le  runoff ,  typ ica l ly  cons is t ing  of  wel l -dra ined sands or  gravels .  In  
contras t ,  so i l  group D has very  s low inf i l t ra t ion rates  and may cons is t  of  
c lays ,  sha l low so i ls  over  imperv ious  layers  and/or  bedrock,  or  so i ls  w i th a 
h igh  permanent  water  tab le.  When assess ing s i tes  for  s tormwater  
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management ,  par t icu lar ly  in f i l t ra t ion,  so i l  group A has the  h ighes t  
in f i l t ra t ion capac i ty  and so i l  group D has the  lowes t .  

F igures 3.1.3A and 3 .1.3B show tha t  large areas  of  St .  Pau l ,  South St .  
Paul ,  and West  St .  Paul  have soi l  po lygons  wh ich are  l is ted wi thout  an  
ass igned hydrolog ic  soi l  group.  These areas were  l ike ly  h ighly  developed 
before  the area’s  so i l  survey was comple ted  and have not  been surveyed 
in  deta i l .  Stormwater  pro jec ts  w i th in these areas  or  e lsewhere where  
hydro log ic  so i l  groups  have not  been prev ious ly  es t imated should  inc lude 
soi l  bor ings or  other  subsur face explora t ion  to ind icate the  capac i ty  of  
local  so i ls  to  prov ide in f i l t ra t ion.  

WSB used soi l  maps to assess the sui tabi l i t y  of  po tent ia l  pro jec t  s i tes  for  
in f i l t ra t ion i f  the s i te  was located outs ide  the kars t  buffer  (see Sect ion  
3.1 .3) .  Where no in format ion on ex is t ing so i ls  is  avai lab le,  any s tormwater  
pro jec t  shou ld  p lan fo r  so i l  bor ings as par t  o f  the des ign  process.  

3.1.3 Karst 
Karst  is  a landscape formed by the  d isso lu t ion of  a layer  or  layers  of  so luble 
bedrock,  mos t  f requent ly  layers  such as  l imestone or  do lomite,  by  the react ion 
of  the rock wi th ac id ic  water. 1 This  water  can be d i rec t ly  app l ied  to  exposed 
rock v ia  ra in fa l l  or  sur face runoff  or  through the subsur face movement  of  
groundwater.  When subter ranean rock d isso lves i t  can contr ibute to cave 
format ion and development  of  s inkho les  underneath areas o f  s igni f icant  
groundwater  f low or  in f i l t ra t ion  o f  sur face runoff .  The Minnesota Construc t ion 
Stormwater  Permit  proh ib i ts  in f i l t ra t ion of  s tormwater  runoff  wi th in 1 ,000 feet  
upgradien t  or  100 feet  downgradien t  of  ac t ive kars t 2 fea tures .  

3.1.3.1 Karst and Karst Buffers Within Study Area 

Figures 3.1.4A and F igure  3 .1.4B show the presence of  mapped kars t  
format ions w i th in the s tudy area as wel l  as  buffers  showing the  1 ,000-foot  
and 100- foot  d is tances noted in  the Minnesota  Construc t ion Stormwater  
Permi t .  Kars t  has a s ign i f icant  presence in the s tudy area boundar ies  
wi th in the c i t ies  of  L i lyda le,  S t .  Pau l ,  and South St .  Paul  and a moderate 
presence in Inver  Grove Heights .  The Minnesota Stormwater  Manua l  a lso 
notes tha t  kars t  geo logy makes up approx imate ly  20  percent  of  the land 
sur face in  the Un i ted States .  Th is  is  s l ight ly  h igher  than the percentage o f  
the  s tudy area conta in ing kars t  geo logy,  wh ich is  approx imate ly  12 
percent  of  the tota l  s tudy area.  However,  when the  requ ired buffe rs  are 
appl ied,  approx imate ly  30  percent  of  the tota l  s tudy area is  w i th in  the 
1,000 foot  buffe r,  mak ing approx imately  1/3 of  the s tudy area unsui table 
for  s tormwater  t reatment  which uses in f i l t ra t ion.  WSB used th is  

 
1 Definition of karst is from the Minnesota Stormwater Manual section on karst - 
https://stormwater.pca.state.mn.us/index.php/Karst 
2 Active karst is currently defined by the Minnesota Stormwater Manual as having “distictive landforms and 
hydrology created primarily from the dissolution of soluble rocks within 50 feet of the land surface.” 
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in format ion to  guide  s i te  se lec t ion  for  s i te  v is i ts  as  we l l  as  determine 
sui tab le t rea tment  types by s i te .  

3.2 Existing Infrastructure 
3.2.1 Stormwater 
Al l  s ix  munic ipa l i t ies  located w i th in the  s tudy boundar ies  operate  munic ipa l  
separate s tormwater  sys tems (MS4s)  des igned to  dra in roadways,  d i tches ,  
and o ther  publ ic  in f ras t ruc ture.  WSB has access to  in format ion about  these 
networks through i ts  DataFi  sys tem and can usua l ly  f ind in format ion such as 
p ipe  s ize ,  p ipe  mater ia l ,  and f low d irec t ion .  I f  in format ion  was not  avai lab le in  
DataFi ,  WSB requested as-bu i l t  in format ion  d i rec t ly  f rom c i t ies .  F igures  
3.1 .5A and 3.1.5B show the ex is t ing  s torm sewer  sys tem as  we l l  as  ou t fa l ls  to  
the  Miss iss ippi  R iver  that  are larger  than 42”  in  d iameter.  WSB looked for  
locat ions where s tormwater  sys tems had out le ts  to the Miss iss ipp i  R iver  that  
might  be prone to  eros ion and a lso  requested that  c i ty  s taff  ind icate  i f  there 
were  any known eros ion issues a t  Miss iss ippi  R iver  ou t fa l ls .   

WSB a lso  used the locat ion  o f  s tormwater  p ipes to se lec t  s i tes  for  po tent ia l  
new BMP ins ta l la t ions  and to pr ior i t ize  potent ia l  new BMP locat ions in  areas 
wh ich cur ren t ly  do not  have any s tormwater  t rea tment  opt ions.  WSB c lass i f ied 
a l l  mapped s tormwater  p ipes  as e i ther  t rea ted (a p ipe  which eventua l ly  dra ins  
to an  above-ground t reatment  s t ruc ture  such as  a pond or  s tormwater  bas in) ,  
untrea ted (a  p ipe wh ich does  not  dra in  to an  above-ground t rea tment  
s t ruc ture)  or  mixed (a  p ipe where t rea ted and untreated s tormwater  are 
combined) .  F igures 3 .1.6A and 3 .1.6B show the resul ts  o f  the  t reatment  
mapp ing wi th in  the s tudy area.  WSB consu l ted  these f igures in  order  to  s i te  
BMPs for  un treated watersheds and to determine where  s tormwater  p ipes 
might  be access ib le for  fu ture BMP ret ro f i t s .  

3.2.2 Public lands 
Land ownership was an impor tan t  cons idera t ion when p lann ing s i te  v is i ts  and 
look ing  for  potent ia l  fu ture pro jec t  loca t ions.  WSB s tar ted by rev iewing Dakota 
and Ramsey County  parcel  data and se lec t ing a l l  parce ls  owned by c i t ies  
wi th in the s tudy area.  These parce ls  are mapped in F igure 3.1.7A and F igure 
3.1 .7B.   

WSB used th is  f igure to gu ide the creat ion of  a l is t  o f  s i tes  for  s i te  v is i ts  as  
we l l  as  concept  des igns for  BMP stab i l iza t ion,  but  WSB v is i ted  mul t ip le 
locat ions that  were e i ther  on  pr ivate proper ty,  or  on pub l ic  proper ty  wh ich is  
owned by pub l ic  ent i t ies  such as the State of  Minnesota  wh ich  is  not  mapped 
in  F igures 3 .1 .7A and 3.1 .7B.  Dur ing the s i te  v is i t  p lann ing WSB did not  have 
to ge t  access permiss ion for  most  c i ty -owned parce ls ,  though i f  access 
requ ired cross ing pr ivate  proper ty  WSB d id  at tempt to  contact  landowners  for  
permiss ion to cross.  Ci t ies  a lso  do not  need easements  or  land acqu is i t ions to 
ins ta l l  BMPs on their  own proper ty  wh ich makes BMP des ign and ins ta l la t ion 
fas ter  and cheaper.  Severa l  c i t ies  a lso ind icated dur ing pr ior i t iza t ion 
d iscuss ions tha t  they wou ld prefer  to  avo id  impacts  to  pr iva te proper ty  dur ing 



 

 
 
Feasibility Report 
Mississippi River Direct Drainage 
Lower Mississippi River WMO 
WSB Project No. 024938-000  Page 9 

the  pro jec t  se lec t ion process (see Sect ion 3 .4 for  fur ther  d iscuss ion on 
s tormwater  pr ior i t ies  by  c i ty ) .   

3.3 Member City Priorities 
Dur ing the  s i te  v is i ts  and concept  des ign phase,  WSB staf f  wanted to  hear  f rom 
c i t ies  about  known s tormwater  and eros ion issues in  their  communi t ies  as  we l l  as 
the ir  s tormwater  management  pr ior i t ies .  Co l lec t ing  th is  in format ion  a l lowed WSB 
staff  to   

-  Map and pr ior i t ize  locat ions for  s i te  v is i ts  

-  Cons ider  the indiv idual  pre ferences o f  c i t ies  when propos ing s i tes  to advance 
to concept  des ign 

-  Ad jus t  concept  des igns to min imize  impacts  tha t  c i ty  s taff  most  w ished to 
avo id.  

WSB co l lec ted spat ia l  da ta  f rom c i t ies  us ing  a webmap and informat ion on 
s tormwater  management  pr ior i t ies  us ing a survey for  c i ty  s taff  to  f i l l  out .  

3.3.1 Known Issues Mapping 
WSB created a webmap where  member  c i t ies  could add po in ts  o f  known 
s tormwater  and eros ion issues for  the pro jec t  team to cons ider  fo r  s i te  v is i ts .  
WSB sent  a l ink  to th is  webmap to  member  c i t ies  in  Apr i l  2024 and cons idered 
a l l  po in ts  prov ided by c i ty  s taff  when eva lua t ing locat ions for  s i te  v is i ts .  
F igure  3.3.1 shows a l l  locat ions prov ided by  c i ty  s taff .  These locat ions were  
g iven a h igh  rank ing  dur ing s i te  v is i t  p lanning due to the  des ire to document  
and potent ia l ly  address known issues w i th in  member  communit ies .  

3.3.2 Stormwater Prioritization Survey 
WSB sent  the s tormwater  pr ior i t iza t ion  survey to member  c i t ies  w i th in the  
s tudy area in  June 2024.  WSB rece ived a l l  survey responses by July  1,  2024.  
The survey cons is ted of  the fo l low ing quest ions:  

1.  Name and organ iza t ion o f  survey respondent  

2.  What  pro jec t  charac ter is t ics  do  you want  to  pr ior i t ize in  se lec t ing 
s tormwater  s i tes  for  concept  des ign? Please rank f rom h ighes t  to  lowes t .  

o  Areas tha t  have no ex is t ing BMPs or  s tormwater  t reatment  

o  Tota l  des ign and cons truc t ion pro jec t  cost  

o  Aesthet ic  appea l  to  community  members  and s takeho lders  

o  Cost  effec t iveness for  po l lu tant  reduct ion (dol lars  per  pound o f  
po l lu tan t  removed)  

o  Env ironmenta l  jus t ice/prov id ing va lue to  underserved communit ies  

o  Tota l  l i fe  cyc le  cost  ( inc lud ing annual  ma intenance)  
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o  Other  (p lease exp la in in  quest ion 6)  

3.  What  types o f  s tormwater  management  do you want  to  pr ior i t ize? Please 
rank f rom h ighest  to  lowes t .  

o  -  Vo lume reduct ion (such as in f i l t ra t ion bas ins)  

o  -  Sed iment  load reduc t ion (such as rav ine and/or  b luff  s tab i l izat ion)  

o  -  Stormwater  Reuse (such as i r r igat ion)  

o  -  F i l t ra t ion  (such as f i l t ra t ion bas ins)  

o  -  St ruc tura l  BMPs (such as hydrodynamic  separators  or  SAFL Baf f les)  

o  -  Other  (p lease expla in in  quest ion 6)  

4.  What  s tormwater  management  goa ls  do  you mos t  want  to  ach ieve? Please 
rank f rom h ighest  to  lowes t .  

o  -  Reduced phosphorus load ing 

o  -  Reduced to ta l  suspended sol ids  load ing 

o  -  Reduced s tormwater  vo lume 

o  -  Rate contro l   

o  -  Other  (p lease expla in in  quest ion 6)  

5.  Which  impacts f rom construc t ing s tormwater  pro jec ts  do you most  wish  to 
avo id? Please rank f rom h ighest  to  lowest .  

o  -  Impacts  to  parks  

o  -  Impacts  to  wet lands  

o  -  Work  on  pr ivate proper ty  

o  -  Impacts  to  ex is t ing in f ras t ruc ture ( inc lud ing but  not  l im i ted  to  u t i l i t ies ,  
roads ,  and t ra i ls )  

o  -  Removal  of  mature t rees  

o  -  Other  (p lease expla in in  quest ion 6)  

6.  Please exp la in  any answers  to “o ther”  f rom quest ions  2-5 here .  

7.  Do you have any other  comments  or  concerns to share w i th  the Miss iss ipp i  
Direc t  Drainage pro jec t  team?



Please enter your name and 

organization

What project characteristics do you want to 

prioritize in selecting stormwater sites for concept 

design? Please rank from highest to lowest.

What types of stormwater management do you 

want to prioritize? Please rank from highest to 

lowest.

What stormwater management goals do you most 

want to achieve? Please rank from highest to 

lowest.

Which impacts from constructing stormwater 

projects do you most wish to avoid? Please rank 

from highest to lowest.

Please explain any answers to "other" from 

questions 2-5 here.

Ryan Ruzek/Krista Spreiter Mendota 

Heights

Total life cycle cost (including annual maintenance);

Areas that have no existing BMPs or stormwater 

treatment;

Cost effectiveness for pollutant reduction (dollars per 

pound of pollutant removed); Total design and 

construction project cost;Aesthetic appeal to 

community members/stakeholders;Environmental 

justice/providing value to underserved 

communities;Other (please explain in question 6);

Sediment load reduction (such as ravine and/or bluff 

stabilization);Volume reduction (such as infiltration 

basins);Structural BMPs (such as hydrodynamic 

separators or SAFL Baffles);Filtration (such as filtration 

basins);Stormwater reuse (such as irrigation);Other 

(please explain in question 6);

Rate control;Reduced stormwater volume;Reduced 

total suspended solids loading;Reduced phosphorus 

loading;Other (please explain in question 6);

Work on private property ;Removal of mature 

trees;Impacts to wetlands;Impacts to parks;Impacts 

to existing infrastructure (including but not limited to 

utilities, roads, and trails);Other (please explain in 

question 6);

Karst geologic features my limit infiltration practices.  

Mendota Heights would prefer to infiltrate where 

feasible.

WSP

Cost effectiveness for pollutant reduction (dollars per 

pound of pollutant removed);

Total life cycle cost (including annual 

maintenance);Total design and construction project 

cost;Areas that have no existing BMPs or stormwater 

treatment;Environmental justice/providing value to 

underserved communities;Aesthetic appeal to 

community members/stakeholders;Other (please 

explain in question 6);

Volume reduction (such as infiltration 

basins);Sediment load reduction (such as ravine 

and/or bluff stabilization);Filtration (such as filtration 

basins);Structural BMPs (such as hydrodynamic 

separators or SAFL Baffles);Stormwater reuse (such as 

irrigation);Other (please explain in question 6);

Reduced phosphorus loading;Reduced total 

suspended solids loading;Rate control;Reduced 

stormwater volume;Other (please explain in question 

6);

Impacts to existing infrastructure (including but not 

limited to utilities, roads, and trails);Work on private 

property ;Impacts to wetlands;Impacts to 

parks;Removal of mature trees;Other (please explain 

in question 6); Loss of Parking

Pat Murphy Saint Paul Public Works

Total life cycle cost (including annual maintenance);

Total design and construction project cost;Cost 

effectiveness for pollutant reduction (dollars per 

pound of pollutant removed);Areas that have no 

existing BMPs or stormwater 

treatment;Environmental justice/providing value to 

underserved communities;Aesthetic appeal to 

community members/stakeholders;Other (please 

explain in question 6);

Volume reduction (such as infiltration 

basins);Filtration (such as filtration basins);Structural 

BMPs (such as hydrodynamic separators or SAFL 

Baffles);Sediment load reduction (such as ravine 

and/or bluff stabilization);Other (please explain in 

question 6);Stormwater reuse (such as irrigation);

Reduced phosphorus loading;Reduced total 

suspended solids loading;Reduced stormwater 

volume;Rate control;Other (please explain in question 

6);

Removal of mature trees;Impacts to parks;Impacts to 

wetlands;Work on private property ;Impacts to 

existing infrastructure (including but not limited to 

utilities, roads, and trails);Other (please explain in 

question 6); Saint Paul is not interested in stormwater reuse. 

Kelsey Gelhar, South St. Paul

Total design and construction project cost;

Cost effectiveness for pollutant reduction (dollars per 

pound of pollutant removed);Total life cycle cost 

(including annual maintenance);Aesthetic appeal to 

community members/stakeholders;Areas that have 

no existing BMPs or stormwater 

treatment;Environmental justice/providing value to 

underserved communities;Other (please explain in 

question 6)

Volume reduction (such as infiltration 

basins);Sediment load reduction (such as ravine 

and/or bluff stabilization);Filtration (such as filtration 

basins);Structural BMPs (such as hydrodynamic 

separators or SAFL Baffles);Stormwater reuse (such as 

irrigation);Other (please explain in question 6)

Reduced stormwater volume;Rate control;Reduced 

total suspended solids loading;Reduced phosphorus 

loading;Other (please explain in question 6)

Work on private property ;Impacts to parks;Impacts 

to existing infrastructure (including but not limited to 

utilities, roads, and trails);Removal of mature 

trees;Impacts to wetlands;Other (please explain in 

question 6) NA

Jennifer Koehler (Barr Engineering on 

Behalf of the City of Lilydale, based on 

SWMP policies and recent comments 

from the City Council)

Total life cycle cost (including annual maintenance);

Total design and construction project cost;Aesthetic 

appeal to community members/stakeholders;Cost 

effectiveness for pollutant reduction (dollars per 

pound of pollutant removed);Areas that have no 

existing BMPs or stormwater 

treatment;Environmental justice/providing value to 

underserved communities;Other (please explain in 

question 6)

Sediment load reduction (such as ravine and/or bluff 

stabilization);Filtration (such as filtration 

basins);Structural BMPs (such as hydrodynamic 

separators or SAFL Baffles);Stormwater reuse (such as 

irrigation);Volume reduction (such as infiltration 

basins);Other (please explain in question 6)

Rate control;Reduced total suspended solids 

loading;Reduced phosphorus loading;Reduced 

stormwater volume;Other (please explain in question 

6)

Impacts to existing infrastructure (including but not 

limited to utilities, roads, and trails);Work on private 

property ;Removal of mature trees;Impacts to 

wetlands;Impacts to parks;Other (please explain in 

question 6)

City of Lilydale owns very little land (no city-owned 

parks, very small ROW) and most work would be 

implemented on private land (typically multifamily 

parcels with HOAs), so aesthetics are a big concern for 

the City Council as the HOAs need to buy off on 

anything done on their property.  Because of shallow 

bedrock, the SWMP policies limit infiltration in much 

of Lilydale, especially north of TH13, though higher on 

the bluff (e.g. up by the Overlook Condos), infiltration 

may be possible.  One of the big items in the SWMP 

and in ordinance is reducing uncontrolled discharge 

over the river bluff face/safe conveyance down the 

bluff (different than ravines, there are few ravines in 

Lilydale).  Additionally, the City is small and extremely 

cost conscious as they have a very small annual 

operating budget.

City of Inver Grove Heights

Areas that have no existing BMPs or stormwater 

treatment;

Total design and construction project cost;Cost 

effectiveness for pollutant reduction (dollars per 

pound of pollutant removed);Total life cycle cost 

(including annual maintenance);Environmental 

justice/providing value to underserved 

communities;Aesthetic appeal to community 

members/stakeholders;Other (please explain in 

question 6)

Sediment load reduction (such as ravine and/or bluff 

stabilization);Filtration (such as filtration 

basins);Volume reduction (such as infiltration 

basins);Structural BMPs (such as hydrodynamic 

separators or SAFL Baffles);Stormwater reuse (such as 

irrigation);Other (please explain in question 6)

Rate control;Reduced stormwater volume;Reduced 

total suspended solids loading;Reduced phosphorus 

loading;Other (please explain in question 6)

Impacts to wetlands;Impacts to existing infrastructure 

(including but not limited to utilities, roads, and 

trails);Impacts to parks;Work on private 

property ;Removal of mature trees;Other (please 

explain in question 6)

Table 3.3 - Summary of Responses Received to Stormwater Prioritization Survey
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Table 3.3 (above)  shows a compi lat ion of  responses co l lec ted  f rom c i t ies  
dur ing the  s tormwater  pr ior i t izat ion survey.   

Genera l ly,  c i t ies  ind icated that  cost  and cos t  effec t iveness were  top pr ior i t ies  
when selec t ing s i tes  to move to  concept  des ign;  three c i t ies  (Mendota  
He ights ,  St .  Pau l ,  and L i lyda le)  se lec ted  to ta l  l i fe  cyc le cos t  as  their  top 
pr ior i ty,  West  St .  Paul  se lec ted cost  effec t iveness,  and South  St .  Paul  
se lec ted tota l  des ign  and construc t ion  cost .  The top pr ior i ty  in  Inver  Grove 
He ights  was prov id ing  t reatment  for  areas w i thout  ex is t ing BMPs or  t reatment .  
Aesthet ic  appea l  and env ironmenta l  jus t ice  were  cons is tent ly  low pr ior i t ies  for  
a l l  c i t ies .  

For  types of  s tormwater  management ,  three  c i t ies  (Mendota He ights ,  L i lyda le ,  
and Inver  Grove He ights)  se lec ted sed iment  load reduct ion as  their  top 
pr ior i ty,  whi le  the  other  three c i t ies  (West  St .  Paul ,  South  St .  Paul ,  and St .  
Paul)  se lec ted  vo lume reduct ion.  Stormwater  reuse was genera l ly  the  lowest  
ranked type o f  s tormwater  management .  

F inal ly,  rate contro l  was the h ighest  ranked s tormwater  management  goa l  for  
the  major i ty  of  c i t ies  (Mendota Heights ,  L i lyda le ,  and Inver  Grove He ights) .  
Reduced phosphorus  loading  was  the h ighes t  ranked s tormwater  management  
goal  for  St .  Pau l  and West  St .  Pau l ,  and South  St .  Pau l ’s  top management  
goal  was  reduced s tormwater  vo lume.  

WSB cons idered the rank ing o f  impac ts  to be avoided on a c i ty-spec i f ic  and 
s i te-spec i f ic  bas is  when cons ider ing  pro jec t  pr ior i t izat ion (see Sect ion 5.4) .  

3.4 Site Visit Planning 
WSB cons idered c i ty  pr ior i t ies  around s tormwater  management ,  watershed 
character is t ics ,  and known eros ion and s tormwater  issues when p lann ing s i tes  
for  the  s i te  v is i t .  WSB’s  p lan was to prov ide  LMRWMO and member  c i ty  s taf f  
wi th approx imately  20  locat ions for  s i te  v is i ts  and d iscuss locat ions wi th them. 
Ci ty  s taff  wou ld  have an oppor tuni ty  to  s t r ike loca t ions  f rom the v is i t  l is t  before  
the  s i te  v is i ts  i f  they d id  not  wish to proceed wi th  fur ther  inves t iga t ion in to  a  
pro jec t  in  that  area.  

The l is t  o f  s i te  v is i t  locat ions  d iscussed w i th LMRWMO and member  c i ty  s taff  is  
shown in Tab le 3.4 and F igures 3.4.1  to 3 .4 .6.  WSB’s  or ig ina l  l is t  o f  s i te  v is i t  
locat ions cons is ted  o f  27  s i tes .  Three s i tes  were  se lec ted  based on s tormwater  
network  at t r ibutes  such as  p ipe s ize and depth  as  poss ib le  loca t ions for  
s t ruc tura l  BMPs;  s ince these BMPs would be underground and s i te  su i tab i l i ty  
was based on at t r ibu tes  that  are not  v is ib le  aboveground,  WSB did not  p lan to 
make a  v is i t  to  these s i tes .  C i ty  s taff  u l t imate ly  removed 8 s i tes  f rom the l is t ,  
mean ing f ie ld reconna issance s i te  v is i ts  would inc lude 19 s i tes .  
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Table 3.4 - Site Visit List 
SITE CITY SITE VISIT 

(Y/N) 
REASON IF NO SITE VISIT 

8020 Delano Ct 
E 

Inver Grove Heights N City requested this site to be removed 

8805 River 
Heights Way 

Inver Grove Heights N City requested this site to be removed 

Dawn Avenue Inver Grove Heights N Site selected due to stormwater 
network attributes 

Gisch Pond Inver Grove Heights Y -- 

Ernster Park Inver Grove Heights Y -- 
Dehrer Park Inver Grove Heights Y -- 
Twin City 
Marina 

Inver Grove Heights Y -- 

River Front 
Park 

Inver Grove Heights Y -- 

Pine Bend 
Bluffs SNA 

Inver Grove Heights Y -- 

Overlook 
Condominiums 

Lilydale Y -- 

Highway 13 
Bluff 
Inspections 

Lilydale Y -- 

Highway 13 
Slope Failure 

Mendota Heights Y -- 

Brickyard Trail Mendota Heights Y -- 
Alabama 
Street Outlet 

Saint Paul N Site selected due to stormwater 
network attributes 

Harriet Island 
Regional Park 

Saint Paul N City requested this site to be removed 

Cherokee Park 
Sledding Hill 

Saint Paul N City requested this site to be removed 

Our Lady of 
Guadalupe 

Saint Paul Y -- 

Casa De Luz 
Church 

Saint Paul Y City requested this site be removed 

100 Grand Ave 
E 

South St. Paul N City requested this site to be removed 

2201 Congress 
St 

South St. Paul N City requested this site to be removed 

SSP Airport South St. Paul N City requested this site to be removed 
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Maltby Street 
Outlet 

South St. Paul N Site selected due to stormwater 
network attributes 

St. John 
Vianney 
Church and 
Ravine 

South St. Paul Y -- 

Grandview 
Park 

South St. Paul Y -- 

Kaposia 
Landing 

South St. Paul Y -- 

Simon's Ravine South St. Paul Y -- 
Kennedy Park West St. Paul Y -- 
City Pool Park West St. Paul Y -- 
Harmon 
Park/Heritage 
Middle School 

West St. Paul Y -- 

West St Paul 
Sports 
Complex 

West St. Paul Y -- 
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4. Field Reconnaissance 
4.1 West St. Paul 

WSB se lec ted  three s i tes  for  s i te  v is i ts  in  West  St .  Paul :  Harmon Park ,  C i ty  
Pool  Park ,  and Kennedy Park .  Dur ing pre-s i te  v is i t  meet ings w i th Ci ty  s taff  
they  approved the selec t ion  o f  a l l  three s i tes  and d id not  remove any s i tes  
f rom the v is i t  l is t .  

4.1.1 Harmon Park 
Figure  4.1.1 shows the s i te  v is i t  map for  Harmon Park .  WSB s taff  v is i ted  
Harmon Park  in  June 2024.  WSB selec ted Harmon Park  for  a  s i te  v is i t  
because i t  was a  c i ty -owned parce l  outs ide the  kars t  buf fer  area,  mean ing 
in f i l t ra t ion wou ld be poss ib le on the s i te ,  and because there  was  an ex is t ing  
s torm sewer  t runk l ine  running through the  s i te  which might  be ab le to co l lec t  
t rea ted s tormwater.   

Upon ar r iva l  a t  Harmon Park ,  
WSB s taff  determined that  the 
runof f  f rom the ex is t ing park ing  
lo t  on the nor th s ide o f  the park  
was be ing t rea ted v ia ra in 
gardens.  Fur ther  inspect ion  
indicated that  th is  park ing lo t  was 
a substant ia l  por t ion  of  the 
imperv ious sur face on the parce l  
and ins ta l l ing addi t ional  t reatment  
s t ruc tures was l ike ly  to  have 
min imal  benef i t .  Harmon Park  d id  
not  proceed to  concept  des ign .  

4.1.2 City Pool Park 
Figure  4.1.2 shows the s i te  v is i t  
map for  C i ty  Poo l  Park .  WSB s taff  
v is i ted  C i ty  Poo l  Park  in  June 
2024.  WSB selec ted C i ty  Poo l  
Park  for  a s i te  v is i t  because i t  
was a c i ty -owned parcel  outs ide  
the  kars t  buf fer  area,  mean ing 
in f i l t ra t ion wou ld be poss ib le on 
the  s i te ,  and because there are 
two ex is t ing  s torm sewer  l ines 
runn ing  under  West  More land 
Avenue to  the south and West  
Orme Stree t  to  the nor th.  The 
presence of  these two l ines 
a l lowed for  the poss ib i l i ty  of  
runn ing  a s tormwater  s t ruc ture between the  two ex is t ing l ines .   

Photo 1 - Existing Rain Garden in Harmon Park 

Photo 2 - Looking north from Moreland Avenue into City Pool Park 
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Ci ty  Poo l  Park  has an e longated open space to the  west  of  an  ex is t ing 
p layground and paved t ra i l .  WSB determined tha t  a  potent ia l  
in f i l t ra t ion/ f i l t ra t ion bas in could be  ins ta l led in  th is  area which was the top 
pr ior i ty  s tormwater  management  type for  the C i ty  of  Wes t  St .  Pau l ,  and the 
pro jec t  could be ins ta l led w i th min imal  t ree loss .  C i ty  Poo l  Park  was there fore 
selec ted for  a concept  des ign.  The pre l im inary  concept  des ign for  Ci ty  Poo l  
Park  is  d iscussed in deta i l  in  sect ion 5.3 .1 .  

4.1.3 Kennedy Park 
Figure  4.1.3 shows the 
s i te  v is i t  map for  
Kennedy  Park .  WSB s taff  
v is i ted  Kennedy Park  in  
June 2024.  WSB 
selec ted Kennedy  Park  
for  a s i te  v is i t  because i t  
was a c i ty -owned parcel  
wi th a fa i r  amount  of  
open space as  we l l  as  an  
ex is t ing s tormwater  l ine 
runn ing  d i rec t ly  through 
the  parce l  f rom east  to  
west .  The parce l  was 
a lso outs ide the  kars t  

buffer  area,  mean ing in f i l t ra t ion would be  a l lowab le on  the s i te .   

Dur ing the  s i te  v is i t  WSB determined that  e i ther  a s t ruc tura l  BMP or  a  
in f i l t ra t ion/ f i l t ra t ion bas in wou ld  be sui table  for  th is  s i te .  A s t ruc tura l  BMP 
wou ld have min imal  impact  on the publ ic  use o f  Kennedy Park  but  an  
in f i l t ra t ion bas in would a l low for  vo lume reduct ion  which was the  top pr ior i ty  
s tormwater  management  type for  the C i ty  o f  Wes t  St .  Pau l .  The pre l im inary  
concept  des ign for  Kennedy Park  w i l l  be  d iscussed in deta i l  in  Sect ion 5.3.2.  

4.1.4 West St. Paul Sports Complex 
Figure  4.1.4 shows the s i te  v is i t  map for  
West  St .  Pau l  Spor ts  Complex.  WSB s taff  
v is i ted  West  St .  Paul  Spor ts  Complex  in  
July  2024.  C i ty  of  West  St .  Pau l  s taff  
suggested a s tormwater  ins ta l la t ion in  the 
West  St .  Pau l  Spor ts  Complex that  cou ld  
work  a longs ide  ex is t ing s tormwater  
ins ta l la t ions.  The Spor ts  Complex is  
outs ide the kars t  buffer  area,  mean ing 
in f i l t ra t ion is  poss ib le,  and there are  
ex is t ing s torm sewer  l ines tha t  run through 
the  park  i tse l f  as  we l l  as  under  Wentwor th  
Avenue to  the nor th.   

Photo 3 - Looking north into Kennedy Park 

Photo 4 - Existing armored swale in West St. Paul 
Sports Complex 
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Dur ing the  s i te  v is i t ,  WSB determined that  there would be room for  an 
addi t ional  in f i l t ra t ion  bas in be tween the  park ing lo t  and the ex is t ing t ra i l .  
There wou ld  be no t ree loss  and no rea l ignment  of  the ex is t ing t ra i l  would be 
needed.  In f i l t ra t ion was a lso  the top pr ior i t y  s tormwater  management  type for  
the  C i ty  of  West  St .  Pau l .  The pre l im inary  concept  des ign for  Wes t  St .  Pau l  
Spor ts  Complex  w i l l  be d iscussed in  deta i l  in  sect ion 5.3.3.  

4.2 St. Paul 
WSB v is i ted two s i tes  in  the Ci ty  o f  St .  Pau l ,  Our  Lady o f  Guada lupe and par t  
of  the Br ickyard Tra i l .  WSB had se lec ted three add i t iona l  s i tes  w i th in the  C i ty  
of  St .  Paul :  Casa de Luz church for  a potent ia l  f i l t ra t ion bas in,  Cherokee Park  
for  potent ia l  expans ion o f  an ex is t ing  bas in,  and Harr ie t  Is land for  po tent ia l  
ins ta l la t ion of  a new bas in.  In  meet ings wi th  Ci ty  s taff ,  they d id no t  w ish to  
move forward wi th these s i tes .  Expans ion  of  the Cherokee Park  bas in wou ld  
have resul ted in  s ign i f icant  t ree  loss  and the bas in is  w i th in the kars t  
boundary  so i t  would not  have been su i tab le for  in f i l t ra t ion.  Harr ie t  Is land is  a  
h igh ly  used park  and the Ci ty  w ished to  avoid impacts  to  that  space,  p lus  i t  is  
wi th in the ex is t ing levee system and any above-ground bas in wou ld  have been 
f requent ly  f looded and d i f f icu l t  to  mainta in.  F ina l ly,  Casa de Luz was removed 
f rom the s i te  v is i t  l is t  because the s tormwater  l ine below the proper ty  is  too 
deep to  connec t  to  a sur face f i l t ra t ion  bas in and mature  t rees wou ld have 
been removed as a  resul t  o f  the  pro jec t .  A d iscuss ion  of  the Br ickyard Tra i l  
can be found in  Sect ion 4.3.3 because the eros ion issues documented were 
wi th in the boundar ies  of  the C i ty  of  Mendota  He ights .  

4.2.1 Our Lady of Guadalupe 
Figure  4.2.1 shows the s i te  
v is i t  map for  Our  Lady  of  
Guada lupe Church  on 
Concord  Street  in  St .  Paul .  
WSB s taff  v is i ted  Our  Lady 
of  Guada lupe in  June 2024.  
WSB se lec ted  Our  Lady o f  
Guada lupe for  a  s i te  v is i t  
because i t  is  a  parce l  wi th 
some avai lab le  green space 
outs ide the kars t  buffer  
wi th in the s tudy area.  The 
Ci ty  of  S t .  Pau l ’s  top 
pr ior i ty  for  s tormwater  
management  was vo lume 
reduc t ion  and th is  was an 
area w i th potent ia l .  The 
parce l  has  ex is t ing  
s tormwater  l ines which run through the s i te  f rom Concord Stree t  under  the 
ex is t ing ra i l road t racks and to a dra inage d i tch a long the  ra i l road.  

Photo 5 - Looking northeast at unpaved overflow parking area on Our 
Lady of Guadalupe parcel 
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Dur ing the  s i te  v is i t  WSB observed that  there were two unpaved areas tha t  
were  being  used by the Church for  over f low park ing f rom the ir  s tandard lo t .  
The s i te  has soccer  goa ls  in  p lace,  ind icat ing that  the communi ty  may  be 
us ing i t  for  recreat ion.  A lso,  there is  a l ready  in f ras t ruc ture on  th is  s i te ,  a l i f t  
s tat ion is  loca ted on the west  s ide  of  the parcel  a longs ide Rob ie Street .  The 
s i te  has genera l ly  f la t  topography and WSB dec ided the s i te  shou ld proceed to  
concept  des ign for  an  in f i l t ra t ion or  f i l t ra t ion  bas in ,  depend ing on soi l  type.  
The pre l im inary  concept  des ign for  Our  Lady of  Guada lupe w i l l  be  d iscussed 
in  deta i l  in  sect ion 5.3 .4.  

4.2.2 Alabama Street Outlet  
Figure  4.2.2 shows the s i te  map for  the area dra in ing to the A labama Street  
Out let .  WSB d id  not  do a  s i te  v is i t  to  th is  out le t  but  dur ing the watershed 
analys is  task  WSB determined that  there  were severa l  p ipes in  the area that  
might  be sui table for  f i l t ra t ion-based t reatment  s t ruc tures .  F i l t ra t ion was the 
Ci ty  of  S t .  Pau l ’s  second pr ior i ty  for  types  of  s tormwater  management ,  and 
f i l t ra t ion  s t ruc tures are o f ten cost-effec t ive methods of  reduc ing TP and TSS 
load ing,  wh ich a lso  re f lec t  c i ty  pr ior i t ies .  

Since th is  area is  l im i ted  to non- inf i l t ra t ion t rea tment  types due to the  
presence of  kars t ,  WSB fo l lowed a mul t i -s tep process to de termine su i tab le  
locat ions for  t reatment  s t ruc tures  upstream of  the A labama Street  Out le t .  

These loca t ions  were chosen by f i rs t  de termin ing wh ich out le ts  to  the  
Miss iss ipp i  R iver  in  the c i ty  do not  have ex is t ing t rea tment .  The p ipe networks 
were  fo l lowed upstream to f ind manho les that  have three or  less  p ipe  
connect ions a t  the  s t ruc ture as  c lose to  the  out le t  as  poss ib le  to  get  the mos t  
t rea tment .  In  add i t ion,  the max imum amount  of  p ipe connect ions the s t ruc tura l  
BMP can have is  three.  As an opt ion,  the ex is t ing  s t ruc ture  could  be  replaced 
wi th a s t ruc tura l  BMP.  The chosen locat ions  have a min imum of  an 18- inch  
in le t  p ipe  and a max imum of  a 36- inch in le t  p ipe.   

4.3 Mendota Heights 
WSB v is i ted two s i tes  wi th in the C i ty  of  Mendota he ights ,  a  s lope fa i lure a long 
Highway 13 ( that  occurred dur ing the s tudy per iod)  and the upper  sect ion  of  
the  Br ickyard Tra i l .  A very  l im i ted  sect ion of  the s tudy area fa l ls  ins ide Ci ty  o f  
Mendota Heights  boundar ies ;  for  in format ion  on eros ion ,  s tormwater,  and 
water  qual i ty  issues w i th in the  Inters tate Va l ley  Creek watershed wh ich is  
ad jacent  to  the  s tudy area and a lso  dra ins  d i rec t ly  to  the Miss iss ippi  R iver,  
see Inters ta te  Val ley  Creek Stabi l izat ion and Volume Reduct ion Study  (WSB 
2023) .  

4.3.1 Brickyard Trail 
The Br ickyard Tra i l  is  a t ra i l  located in  both Mendota Heights  and St .  Paul .  
There is  a  t ra i lhead off  o f  H ighway 13 in  Mendota  Heights  and a  t ra i lhead off  
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of  Water  Street  in  St .  Paul  which is  
nor th and east  of  P ickere l  Lake.  The 
Br ickyard Tra i l  is  a re lat ive ly  s teep 
t ra i l  w i th  sw i tchbacks down the b luff  
wh ich ind icated  that  i t  m ight  be  
e i ther  exper ienc ing  eros ion or  
prov ide a  way to v iew any ex is t ing 
b luff  eros ion issues .  St .  Paul  Parks  
s ignage asks v is i tors  to remain on  
the  t ra i l  due to the presence of  
archeo logical  resources present  in  
the  area,  so the s i te  v is i t  inspect ion 
cons is ted on ly  o f  the  t ra i l  i tse l f  and 
s lopes v is ib le f rom the t ra i l .  F igure 
4.3 .1  shows the  locat ion of  the 
Br ickyard Tra i l  and the data co l lec ted  
dur ing the  s i te  v is i t .  

The on ly  locat ion of  not iceab le 
h i l ls ide eros ion observed dur ing the 
s i te  v is i t  was a s ingle scarp 
format ion d i rec t ly  be low the 
Mendota Heights  t ra i lhead.  F ie ld  notes  ind icate  that  the scarp is  
approx imate ly  30 ’ by  20 ’ fee t  in  s ize .  The scarp is  l ike ly  not  new because 
vegeta t ion  has a l ready begun to reco lonize the  area,  though some o f  the  
v is ib le r ivu le t  format ion may be due to  heavy ra ins  exper ienced in  May  and 
June o f  2024.     

There were  l im i ted ins tances o f  r i l l  
format ion and eros ion  a long the t ra i l  
i tse l f ,  as  wel l  as  the  presence of  
geosynthet ics ,  b io logs ,  and other  eros ion 
contro l  methods that  may have been 
ins ta l led  to  prevent  or  address eros ion 
a long the  t ra i l  fo l low ing the 
recommendat ions of  the Barr  s lope 
s tab i l izat ion s tudy dated 2015.  None of  
these issues  appeared to be widespread 
or  severe.  The LMRWMO could par tner  
wi th St .  Paul  Parks  or  the C i ty  of  S t .  Pau l  
to  inspect  the t ra i l  and the  sur rounding 
areas  on a regu lar  bas is  but  the 
Br ickyard Tra i l  is  not  recommended for  a 
concept  s tabi l izat ion des ign a t  th is  t ime.  

 

 

 

Photo 6- Existing scarp beneath upper Brickyard Trail 
trailhead 

Photo 6 – Geosynthetics in place along Brickyard Trail 
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4.3.2 Highway 13 Slope Failure 
MnDOT c losed H ighway 13 between 
Sy lvanda le  Road and Wacht ler  Avenue 
in  Mendota He ights  in  June 2024 due 
to a s lope fa i lure.  The s lope fa i lure 
occurred on the shou lder  of  the 
southbound lane wh ich is  par t  o f  the 
b luffs  above P ickere l  Lake in  Mendota 
He ights .  WSB s taff  comple ted a s i te  
v is i t  to  the  s lope fa i lu re accompanied 
by MnDOT s taff  in  Ju ly  2024.  F igure 
4.3 .2  shows the  locat ion of  the s i te  
v is i t  and the s lope fa i lure.   

Dur ing the  s i te  v is i t ,  MnDOT ind icated  
tha t  there had been past  s lope fa i lures  
on th is  sec t ion  of  H ighway  13 and 
repa ir  pro jec ts  had focused on 
ins ta l l ing s lope conta inment  sys tems 
such as so i l  na i l  wa l ls  that  were more 
res i l ien t  to  a var ie ty  o f  cond i t ions and 
less  prone to  fa i lure.  MnDOT s taff  on 
s i te  ind ica ted tha t  because H ighway 13 
was a s tate  h ighway that  was 
complete ly  c losed to  t raff ic ,  i t  was a 
h igh  pr ior i ty  for  repa ir  and would l ike ly  
be completed  and reopened in la te  
2024.  Because of  th is  acce lerated 
t ime l ine and MnDOT’s  ongo ing des ign for  repa irs ,  the  H ighway 13 s lope 
fa i lure is  no t  recommended as an eros ion reduct ion or  b luff  s tab i l i zat ion  
pro jec t  for  LMRWMO to cons ider  as  par t  o f  th is  s tudy.   

4.3.3 Bluff Stabilization Issues in Mendota Heights 
Dur ing the  Br ickyard Tra i l  inspect ions WSB not iced b luff  eros ion  tha t  was 
v is ib le f rom across P ickere l  Lake.  Rev iewing aer ia l  photographs  and parce l  
data ind icates  tha t  th is  b luff  appears  to be  located on or  near  635 S ib ley  
Memor ia l  Highway in Mendota Heights .   There may  a lso be  some par ts  o f  the  
b luff  wh ich are  loca ted on Ci ty  o f  St .  Pau l  p roper t ies  wh ich make up Harr ie t  
mIs land and Cherokee.   A rev iew of  L iDAR data  in  the area puts  a rough 
est imate  of  the b luff  heigh t  a t  90 feet ,  and photos taken f rom across p ickera l  
lake indicate  that  they  have l i t t le  to  no ex is t ing vegeta t ion .    

Photo 8 - Highway 13 washout in July 2024 
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WSB d id  not  at tempt  to contact  the  proper ty  owner  at  635 S ib ley  Memor ia l  
Highway to ge t  permiss ion for  a  s i te  v is i t ,  and conversat ions w i th  LMRWMO 
staff  ind icate tha t  they fe l t  b luffs  of  th is  s ize and complex i ty  were  outs ide  the 
scope of  th is  s tudy.  WSB recommends  that  LMRWMO staf f  contact  the 
landowners  and d iscuss any eros ion issues  they  are  exper ienc ing  on their  

parce l .  Depending on 
the  outcome o f  those 
conversat ions,  the  
next  s tep may be 
addi t ional  s tudy of  
these b luffs  or  
f requent  inspect ions  
to de termine i f  the  
b luffs  are cont inu ing 
to erode.  Grant  
fund ing may be an 
opt ion to  help fund 
these improvements  
i f  i t  is  determined a 
pro jec t  is  the next  
s tep .   

4.4 Lilydale 
WSB v is i ted two s i tes  wi th in the C i ty  of  L i lyda le .  The f i rs t  s i te  was Over look 
Apar tments  wh ich Ci ty  s taff  had noted as exper ienc ing  eros ion issues.  The 
second s i te  v is i t  was focused on the mul t ip le pr iva te d ischarges  that  the Ci ty  
of  L i lyda le is  aware of  around the b luffs .  Due the  number  of  pr ivate 
d ischarges and mul t ip le  landowners  invo lved,  WSB inspected these s i tes  f rom 
the  B ig R ivers  Reg ional  Tra i l  a long the Miss iss ipp i  R iver.  

4.4.1 Overlook Apartments 
WSB staff  learned about  eros ion  issues at  Over look  Apar tments  v ia a p in le f t  
on the webmap f rom Ci ty  of  L i lyda le s taff .  Notes and photos f rom Ci ty  s taff  
ind icated eros ion around a pr ivate out fa l l  s t ruc ture.  WSB v is i ted  the s i te  in  
Ju ly  2024.  F igure 4.4.1 shows the loca t ion of  the Over look Apar tments  and 
data col lec ted dur ing the  s i te  v is i t .   

Dur ing the  s i te  v is i t  WSB s taff  observed an exposed s t ruc ture  wh ich appeared 
to be  leak ing water  f rom the cracked ups tream concrete  p ipe.  There was a  
large rock underneath  the crack wh ich  may have been p laced there to 
d iss ipate  energy f rom the  leak .  F ie ld  es t imates suggested tha t  approx imate ly  
a cubic  yard  (27 cub ic  feet)  of  so i l  may have been e i ther  washed away  or  
removed f rom around the  s t ruc ture .  There was no v is ib le sed iment  de l ta in  the 
v ic in i ty  o f  the  eroded area,  suggest ing that  at  least  some of  the soi l  was l ike ly  
removed,  perhaps for  access to the  s t ruc ture for  inves t iga t ion  or  repairs .  

Photo 7 - Mendota Heights Bluffs visible from Water Street in St. Paul 
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WSB d iscussed the  s i te  w i th the  
proper ty  manager  who ind icated that  
they  are  work ing w i th  a pr iva te 
company on repa irs  to  the eros ion 
and poss ib le rep lacement  of  the 
leak ing  s t ruc ture .  There was a lso  no 
indicat ion tha t  the  sed iment  eroded 
f rom around the p ipe  was mak ing i ts  
way to publ ic  dra inage systems or  
the  Miss iss ippi  R iver.  WSB there fore 
does not  recommend Over look 
Apar tments  for  concept  des ign due 
to a pend ing pr ivate  solut ion and 
negl ig ib le impac t  on pub l ic  waters .  

 

 

 

 

4.4.2 Bluff Inspections – Big Rivers Regional Trail  
The Ci ty  o f  L i lyda le has severa l  
b luffs  wh ich over look the  
Miss iss ipp i  R iver.  The land a t  the  
top  o f  these b luffs  is  general ly  
pr iva te  proper ty,  e i ther  
commerc ia l  or  mu l t i - fami ly  
res ident ia l .  In  order  to  inspect  
these b luffs  for  eros ion issues,  
WSB dec ided to inspect  them f rom 
the  bot tom o f  the  b luffs  v ia  the 
Big Rivers  Reg iona l  Tra i l .  WSB 
completed inspec t ions  of  the 
b luffs  f rom the t ra i l  fo r  two 
reasons.  F i rs t ,  inspec t ions f rom 
the  bot tom o f  the  b luffs  show 
eros ion issues more c lear ly  than 
t ry ing to look over  the  b luff  f rom 
the  top,  where v iews of  the face 
of  the b luff  are general ly  
obstruc ted by vegetat ion.  Second,  
v iew ing the b luffs  f rom the  t ra i l  a t  
the  bot tom wou ld  be more ef f icent  
and wou ld  reduce the  obstac les  in  ge t t ing permiss ion f rom mult ip le pr iva te 
landowners  to access and inspect  the b luffs  f rom the top.  WSB inspected the 
b luffs  between the L i lyda le Tra i lhead and the Mendota  Post  Of f ice  in  Ju ly  

Photo 8 - Leaking structure at Overlook Apartments 

Photo 9 - Unpiped overflow along Big Rivers Regional Trail 
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2024 and focused on out fa l l  loca t ions  which  were posted to  the webmap by 
Ci ty  s taff .  F igure  4.4.2 shows the length of  b luffs  inspected w i th in the  C i ty  of  
L i lydale as  we l l  as  the  locat ions of  da ta col lec ted dur ing the  inspect ion.   

Dur ing the  inspect ion  WSB observed 
two d i f feren t  c lasses of  dra inage 
wh ich may  cause future eros ion  
issues  for  the b luffs  a long the 
Miss iss ipp i  R iver.  F i rs t  was non-
piped out le ts  or  over land f low,  which 
are v is ib le f rom the  t ra i l  and 
general ly  look l ike water fa l ls .  Some 
of  these may be groundwater  seeps 
rather  than over land f low or  
s tormwater  f low,  wh ich could be  
ver i f ied wi th  fur ther  invest iga t ion .  
These areas genera l ly  had large  (>8 
inch d iameter )  rockfa l ls  a t  the  bot tom 
and a l l  had substant ia l  vegeta t ion 
wi th in the area,  ind ica t ing that  the 
f low is  not  mov ing  f ine mater ia l  which 
wou ld contr ibute sediment  loading  to  
the  Miss iss ippi  R iver.   

The second type of  issue comes f rom 
piped out fa l ls  which are convey ing 
roof top or  imperv ious sur face runoff  
f rom deve loped areas a long the  top 
of  the b luff  over  and/or  down the 

b luff .  These out fa l ls  a re concentra t ing  s tormwater  and increas ing the  f low rate 
and ve loc i ty  of  f lows  over  the  b luff ,  though there was no areas of  severe  
eros ion noted dur ing  the inspec t ions.   

4.4.3 Recommendations for further study/partnerships with City 
of Lilydale 

The Ci ty  o f  L i lyda le has a  robust  unders tanding  of  the locat ions o f  cur rent  
out fa l ls  and b luff  eros ion issues  present  w i th in L i lydale and has worked w i th 
mul t ip le s takeho lders  on s tormwater  issues for  many years.  Sec t ion 406.09 of  
the  cur rent  vers ion  o f  the  c i ty  code (adopted in  2023)  prohib i ts  “new out fa l ls  
at  the top  of  the b luff ”  and s tates  tha t  “pr iva te dra inage systems that  out le t  in  
the  r iver  b luffs  or  a t  the top of  the b luffs  must  be upgraded to sa fe ly  convey 
the  water  to  the dra inage system at  the Big  Rivers  Reg iona l  Tra i l  or  other  
s tab le  receiv ing dra inage system acceptable to the  C i ty  and MNDOT on or  
before  December  31,  2045.”  Sect ion 406.09 a lso “encourages pr ivate  proper ty  
owners  to d i rec t  [s i te ]  dra inage to  one of  the ex is t ing C i ty  or  MnDOT dra inage 
systems where pract ica l . ”  Th is  d i rec t ive w i l l  resul t  in  fewer  over land f low 
dra inages to the  Miss iss ipp i  River  w i th eros ive potent ia l  because “safe  
conveyance”  is  def ined as  “a sys tem for  convey ing s tormwater  f low that  does 

Photo 10 - Piped outfall along Big Rivers Regional Trail 
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not  cause or  contr ibute to eros ion,  spec i f ica l ly  eros ion of  the b luffs  a long the 
Miss iss ipp i  R iver. ”  

The b luffs  do  not  cur rent ly  show ev idence o f  eros ion wh ich  wou ld  be 
detr imenta l  to  water  qua l i ty,  but  i t  is  more  l i ke ly  that  the b luffs  are a t  r isk  of  
more ca tastrophic  fa i lure wh ich  puts  b luff top deve lopments  and res idences at  
r isk .  Both the non-p iped and p iped out f lows to the b luffs  may be good s i tes  for  
fu ture inspect ions ,  wh ich cou ld  be a par tnership between the Ci ty  of  L i lyda le 
and LMRWMO staff .  Due to  the vegeta t ive cover  dur ing the  growing season 
and the  d i f f icu l ty  of  the ter ra in  for  inspect ions,  th is  area wou ld be  h ighly  
sui tab le for  drone surveys e i ther  af ter  leaf  drop in  the fa l l  or  be fore leaf  on in  
the  spr ing.  Th is  would  be  more  eff ic ien t  and a lso a l low for  de ta i led ana lys is  of  
changes  to  the b luff  face over  t ime.  

4.5 South St. Paul 
WSB proposed s ix  s i tes  for  s i te  v is i ts  for  the C i ty  of  South St .  Paul .  Simon’s  
Rav ine  is  not  wi th in  the s tudy boundary  bu t  i t  is  w i th in the  boundary  of  the C i ty  of  
South St .  Pau l  and c i ty  s taff  had cal led i t  out  as  an area to be  rev iewed.  
Grandv iew Park ,  St .  John Vianney Church,  and Kapos ia  Landing  were  a l l  
approved by c i ty  s taff  for  s i te  v is i ts .   

WSB a lso  ident i f ied a vacant  lo t  a t  the  corner  o f  Grand Avenue East  and 
Br idgepo int  Dr ive as  a  locat ion for  a po tent ia l  BMP,  but  c i ty  s taff  ind icated  that  
the  lo t  was  in  the  process of  redevelopment  and wou ld  not  be su i tab le  for  an 
above-ground BMP. This  s i te  was therefore removed f rom the s i te  v is i t  l is t .  
F inal ly,  WSB s taff  inquired about  the poss ib i l i ty  of  a  below-ground BMP at  the 
south end o f  the  F leming F ie ld a i rpor t  proper ty  a long 70t h  Stree t  East .  Ci ty  s taff  
ind icated that  access to the s i te  wou ld be too d i f f icu l t  for  maintenance due to  
secur i ty  concerns  by the a i rpor t ,  so th is  s i te  was a lso removed f rom the  s i te  v is i t  
l is t .  

4.5.1 Simon’s Ravine 
Simon’s  Rav ine is  techn ica l ly  outs ide the  
s tudy boundar ies  (see F igure 2 .1)  but  Ci ty  o f  
South St .  Pau l  s taff  had added a locat ion to  
the  pro jec t  webmap indicat ing the  presence of  
h i l ls ide eros ion wi th in  Kapos ia Park .  WSB 
s taff  v is i ted Kapos ia  Park  and inspected 
Simon’s  Rav ine dur ing June 2024.  F igure 
4.5 .1  shows the  s i te  v is i t  map for  Simon’s  
Rav ine .  

Simon’s  Rav ine is  w i th in Kapos ia  Park  and is  
general ly  we l l  vegetated wi th  mature t rees 
and l im i ted unders tory.  S imon’s  Rav ine  is  a lso 
par t  o f  the South St .  Paul  s tormwater  sys tem 
and there is  a  t runk l ine wi th  several  in take 
s t ruc tures t rave l ing  down the rav ine  to the  
Miss iss ipp i  R iver.  Due to the f requency of  

Photo 11 - Hillside erosion in Simon's Ravine 
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in take s t ruc tures ,  over land f lows  f rom runoff  down the  s ides of  the rav ine 
general ly  t rave l  less  than 500 feet  before reach ing an in take s t ruc ture .  Th is  
l im i ts  the  eros ive power  o f  runof f  genera ted by the  s teep rav ine s lopes.  

WSB s taff  d id conf i rm the presence of  l imi ted h i l ls ide  eros ion  w i th in Simon’s  
Rav ine ,  but  i t  was not  widespread.  No s igni f icant  eros ion issues  were v is ib le 
around intake s t ruc tures,  around the  ex is t ing paved t ra i l  wh ich  fo l lows the 
rav ine through Kapos ia Park ,  or  a long the t runk l ine a l ignment .  LMRWMO 
cou ld par tner  w i th South  St .  Pau l  s taff  to  cont inue fur ther  inspect ions for  
h i l ls ide eros ion wi th in  Kapos ia Park ,  but  S imon’s  Rav ine  is  not  recommended 
for  a concept  s tabi l iza t ion des ign.  

4.5.2 Grandview Park 
Dur ing the  watershed analys is  
phase,  C i ty  of  South St .  Paul  
s taff  noted eros ion  issues at  
Grandv iew Park  on the 
webmap.  C i ty  s taff  sa id tha t  
there had been a s lope 
res torat ion pro jec t  in  the area 
in  2023 but  there  was an 
eros ion issue being  
exacerbated by  foot  t raf f ic  up 
and down the  s lope.  F igure 
4.5 .2  shows the  s i te  v is i t  map 
for  Grandv iew Park  and the  
data that  s taff  co l lec ted dur ing 
the  s i te  v is i t .   

Dur ing the  s i te  v is i t  WSB 
inspected the area where Ci ty  
s taff  had indicated eros ion 
be ing caused by foo t  t raf f ic .  
There is  vegetat ion regrowth 
on the path and no cur rent  
ev idence of  h i l ls lope eros ion.  
WSB a lso  invest igated the  
s tormwater  dra inage system 
wi th in the park  as  a  potent ia l  
s i te  for  a  ra in  garden,  bu t  the  
s i te  is  w i th in the  kars t  buffer  
zone so in f i l t ra t ion would not  
be permit ted .  Since there is  no 
cur ren t  h i l ls lope eros ion and 
the  s i te  is  no t  su i tab le  for  new BMP construc t ion,  Grandv iew Park  is  no t  
recommended for  a  concept  s tab i l izat ion des ign.   

  

Photo 15 - Current view of  footpath leaving Grandview Park 

Photo 4 - Photo submitted by City of South St. Paul documenting 
footpath erosion below Grandview Park 
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4.5.3 Kaposia Landing 
City  of  South  St .  Pau l  s taff  ind ica ted there was eros ion around and damage to 
an ex is t ing  out fa l l  south of  Kapos ia Land ing  Park .  WSB s taff  v is i ted Kapos ia 
Land ing in  June 2024.  F igure 4 .5 .3 shows the s i te  v is i t  map and data  
col lec ted  dur ing  the s i te  v is i t .   

Stormwater  GIS data  f rom the 
Ci ty  of  South  St .  Pau l  ind icates  
the  out fa l l  is  a 24  inch 
re inforced concrete p ipe.  
Photos f rom the Ci ty  show a  
smal l  channe l  cu t  f rom the  
out fa l l  to  the  Miss iss ipp i  R iver.  
Dur ing the  s i te  v is i t  WSB s taff  
observed p ipe undercut t ing and 
the  p ipe’s  f lared end sect ion  
had fa l len off  and in to  the 
undercu t  channe l .  However,  
the  vo lume o f  the  eroded 
channe l  was f ie ld  es t imated a t  
less  than 1 cub ic  yard ,  and the 
recurrent  f lood ing on the 
Miss iss ipp i  R iver  means that  
t ry ing to es tab l ish more 
permanent  vegeta t ion on th is  
s i te  wou ld  be d i f f icu l t .  
Addi t iona l  rock cou ld be p laced 

around the  out fa l l  and the f lared  end sect ion reat tached,  but  the s i te ’s  
locat ion ins ide the  act ive r iver  channe l  and the  min imal  s ize of  the eroded 
channe l  means that  Kapos ia Land ing is  not  recommended for  a  concept  
s tab i l izat ion des ign.  

4.5.4 St. John Vianney Church and Ravine 
St.  John Vianney  is  a 
Catho l ic  Church loca ted 
in  South St .  Pau l .  
Dur ing the  watershed 
analys is  phase WSB 
staff  ident i f ied  the 
presence of  green 
space on the  St .  John 
Vianney parce l ,  
ad jacent  s tormwater  
p ipes wh ich  are 
car ry ing untrea ted 
runof f ,  and a lack  of  a  
kars t  buffer  mean ing 

Photo 12 - Damaged outfall to Mississippi River at Kaposia Landing 

Photo 13 - Looking northwest from St. John Vianney parking lot 
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tha t  the  s i te  would be   an  opt ion for  in f i l t ra t ion i f  i t  proceeded to concept  
des ign.  Vo lume reduct ion was the  top pr ior i t y  for  types  of  s tormwater  
management  that  the Ci ty  of  South  St .  Pau l  wanted to  comple te.  F igure  4.5.4 
shows the s i te  v is i t  map for  St .  John Vianney.   

Dur ing the  s i te  v is i t  WSB s taff  spoke to  the pastor  o f  St .  John Vianney who 
indicated that  the communi ty  does  not  cur rent ly  use the  green space as a 
baseba l l  d iamond and that  they cont inue to  pay for  mowing and genera l  
ma in tenance.  He indicated that  the communi ty  wou ld be  in terested  in  fur ther  
d iscuss ions w i th LMRWMO about  us ing the  space as a f i l t ra t ion or  in f i l t ra t ion 
bas in as  long as they main ta ined ownersh ip  of  the parce l .  They  were open to 
prov id ing a main tenance easement and were par t icu lar ly  in terested in  c reat ing 
a green space that  could be bet ter  u t i l ized by the community.   

Fol low ing the  s i te  v is i t  to  St .  John Vianney WSB a lso  inspected the forested 
rav ine to the south and east  of  the church  proper ty.  Th is  rav ine is  we l l  
vegeta ted and has several  s tormwater  s t ruc tures col lec t ing sur face runoff  for  
the  p ipe wh ich is  bur ied be low the bot tom o f  the rav ine .  The combinat ion  of  
ex is t ing vegeta t ion and min imal  d is tance of  over land f low before jo in ing  a  
p iped out le t  means  that  there are  no ex is t ing eros ion  issues wi th in th is  rav ine 
and rav ine s tab i l izat ion was not  recommended as par t  o f  the St .  John Vianney 
concept  des ign.  

4.5.5 Maltby Street Outlet 
Figures 4.5.5 and 4 .5.6 shows the ne ighborhood wh ich  dra ins  to the Mal tby  
Street  Out let .  WSB d id not  do a  s i te  v is i t  to  th is  out le t  bu t  dur ing the  
watershed ana lys is  task  WSB determined that  there were severa l  p ipes in  the  
area that  might  be su i tab le for  f i l t ra t ion-based t reatment  s t ruc tures.  F i l t ra t ion 
was the  C i ty  of  South St .  Paul ’s  second pr io r i ty  for  types  of  s tormwater  
management ,  and f i l t ra t ion s t ruc tures are of ten  cost-effec t ive  methods o f  
reduc ing TP and TSS load ing in  areas wi th  l im i ted  space ava l iab le ,  which a lso  
ref lec t  c i ty  pr ior i t ies .  

Since th is  area is  l im i ted  to non- inf i l t ra t ion t rea tment  types due to the  
presence of  kars t ,  WSB fo l lowed a mul t i -s tep process to de termine su i tab le  
locat ions for  t reatment  s t ruc tures  upstream of  the Mal tby  Street  Out let .  

These loca t ions  were chosen by f i rs t  de termin ing wh ich out le ts  to  the  
Miss iss ipp i  R iver  in  the c i ty  do not  have ex is t ing t rea tment .  The p ipe networks 
were  fo l lowed upstream to f ind manho les that  have three or  less  p ipe  
connect ions a t  the  s t ruc ture as  c lose to  the  out le t  as  poss ib le  to  get  the mos t  
t rea tment .  In  add i t ion,  the max imum amount  of  p ipe connect ions the s t ruc tura l  
BMP can have is  three connect ions.  As an opt ion,  the ex is t ing  s t ruc ture could 
be rep laced w i th a  s t ruc tura l  BMP. The chosen locat ions have a  min imum of  
an 18- inch in let  p ipe  and a  max imum of  a 36- inch in let  p ipe.  Only  c i ty  owned 
roads  were cons idered for  t rea tment  opt ions.  

  



 

 
 
Feasibility Report 
Mississippi River Direct Drainage 
Lower Mississippi River WMO 
WSB Project No. 024938-000  Page 28 

4.6 Inver Grove Heights 
WSB se lec ted  s ix  s i tes  for  s i te  v is i ts  wi th in Inver  Grove He ights :  Dehrer  Park ,  
Twin Ci ty  Mar ina and Her i tage Vi l lage Park ,  River  Front  Park ,  Ernster  Park ,  P ine 
Bend B luffs  SNA, and Gisch Pond.  Inver  Grove Heights  has many ex is t ing 
s tormwater  BMPs (see F igures 3.2.2A and 3.2 .2B)  so WSB dec ided to  focus s i te  
v is i t  e f for ts  on  pub l ic  proper ty  wi th  ex is t ing s tormwater  in f ras t ruc ture that  cou ld  
suppor t  add i t iona l  t reatment  wh ich a l igned wi th the c i ty ’s  top  goa l  for  pro jec t  
character is t ics  in  the  pr ior i t izat ion quest ionna ire (see tab le 3.3) .  

4.6.1 Dehrer Park 
Dehrer  Park  is  a C i ty  of  Inver  Grove 
He ights  Park  located between Dawn 
Avenue and Dehrer  Way shown in F igure 
4.6 .1 .  Dehrer  Park  is  west  of  an ex is t ing 
forested  rav ine wh ich rec ieves 
s tormwater  dra inage f rom mult ip le area 
p ipes.  There is  a lso  an ex is t ing 
s tormwater  p ipe  runn ing d i rec t ly  beneath  
the  park .  WSB se lec ted th is  s i te  because 
i t  was a c i ty -owned parcel  wi th ava i lable 
green space and a  d i rec t  connect ion to 
ex is t ing s tormwater  dra inage.  The park  is  
wi th in the kars t  area mean ing that  
in f i l t ra t ion is  proh ib i ted so  WSB v is i ted 
the  s i te  to  determine the sui tabi l i ty  of  the 
s i te  for  f i l t ra t ion  BMPs.  WSB also wanted 
to inspect  the downstream rav ine for  
s igns o f  bank  eros ion.   

Dur ing the  s i te  v is i t  WSB d id not  observe  
any eros ion issues  in  the  rav ine.  The 
banks are wel l  fores ted and the channe l  
is  l ined w i th rock r iprap.  The large  out le t  
s t ruc ture at  the top  of  the rav ine has  
r iprap at  the bo t tom and no v is ib le  
eros ion a t  the  w ingwal ls .  The out le t  
s t ruc ture at  the midd le o f  the  rav ine wh ich 
dra ins  f rom Dehrer  Way has pavement  
be low i t  ra ther  than rock wh ich means  
there is  no eros ion or  undercu t t ing around 
i t .  WSB cons idered a t ree  t rench or  other  
f i l t ra t ion  system for  an ins ta l la t ion w i th in 
the  green space of  Dehrer  Park  but  the 
ex is t ing s tormwater  p ipe was determined 
to be  too low for  an  ef fec t ive connect ion.  
Dehrer  Park  and the Dehrer  Park  rav ine  
was not  se lec ted  for  a  concept  des ign .   

Photo 14 - Outfall with pavement beneath within 
Dehrer Park Ravine 

Photo 15 - Existing outfall at top of Dehrer Park 
ravine 
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4.6.2 Twin City Marina and Heritage Village Park 
Twin Ci ty  Mar ina is  a  mar ina and mar ine serv ice fac i l i ty  on  the Miss iss ippi  
River  jus t  eas t  o f  Her i tage Vi l lage Park.  I t  i s  pr ivate ly  owned and opera ted but  
has severa l  pub l ic  s to rm sewers  wh ich cross the proper ty  to ou t fa l l  a t  the  
Miss iss ipp i  R iver.  F igure 4.6.2  shows the locat ion  o f  Twin  C i ty  Mar ina.  The 
Mar ina Proper ty  a lso  conta ins  a FEMA-cer t i f ied levee which is  v is ib le  on the  
ex is t ing f lood maps.  Her i tage Vi l lage Park  is  owned by the Ci ty  o f  Inver  Grove 
He ights  and conta ins  green space,  t ra i ls ,  and park ing areas.  Severa l  o f  the  
park ing areas have ex is t ing b iof i l t ra t ion bas ins  to  t reat  s tormwater  runoff .  
WSB se lec ted Twin  C i ty  Mar ina  for  a s i te  v is i t  because i t  had ex is t ing green 
space wh ich  might  be sui tab le for  pret rea tment  o f  ex is t ing s torm sewer  
out fa l ls  in  the area.  C i ty  of  Inver  Grove Heights  s taff  a lso  ind ica ted that  there 
was an out fa l l  w i th a valve  on i t  wh ich ,  when c losed,  increased the pressure  
in  upstream p ipes and caused p ipe jo in t  issues,  and that  they would l ike to 
see the temporary  levee s t ruc ture rep laced wi th something  permanent .  WSB 
s taff  v is i ted Twin  C i ty  Mar ina and Her i tage Vi l lage Park  in  June 2024.  

Dur ing the  s i te  v is i t  WSB observed that  the ex is t ing b iof i l t ra t ion  bas ins  are 
t rea t ing  most  of  the impermeable sur faces wi th in the park ,  and most  
impermeab le sur faces  wi th in  the levee dra in  d i rec t ly  to  the  r iver  where  
pret rea tment / t reatment  wou ld  be genera l ly  unfeas ib le.  Her i tage Park  is  a lso  
wi th in a kars t  area  and in f i l t ra t ion wou ld  no t  be a l lowed.  F ina l ly,  most  of  
Her i tage Park  is  w i th in the  100 year  f loodpla in for  the  Miss iss ipp i  River,  
ind icat ing tha t  any aboveground t reatment  fac i l i t ies  wou ld l ike ly  be f i l led  in  
wi th sed iment  fo l low ing major  f loods.  Due to  the impract icab i l i ty  of  ins ta l l ing  
addi t ional  or  large-scale s tormwater  t rea tment  s t ruc tures  in  Her i tage Vi l lage 
Park ,  Twin  C i ty  Mar ina and Her i tage Park  were not  se lec ted for  a concept  
des ign.  

4.6.3 River Front Park 
River  Front  Park  is  a Ci ty  of  
Inver  Grove He ights  Park  
located d i rec t ly  on the  
Miss iss ipp i  R iver  and shown 
in  F igure 4.6 .3 .  R iver  Front  
Park  is  east  o f  R iver  Road 
and cons is ts  of  green space,  
a p icn ic  area,  and beach 
access to the  Miss iss ipp i  
River.  River  Front  Park  a lso 
has a s tormwater  ou t le t  to  the 
Miss iss ipp i  R iver  which 
dra ins  ou t  of  the Dorchester  
Circ le pond in Sky l ine  
Vi l lage,  and a second out le t  
wh ich dra ins  77 t h  S t reet  Eas t  
and par t  of  D ickman t ra i l .  

Photo 16 - Existing outfall in River Front Park 
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Ci ty  s taff  ind ica ted a des ire for  pre t reatment  of  p ipe d ischarges before 
reach ing the Miss iss ippi  R iver.  WSB s taff  v is i ted River  Front  Park  in  June 
2024.   

The s tormwater  out fa l ls  w i th in River  Front  Park  d id  not  show any ind icat ion of  
eros ion or  other  issues.  The s tormwater  p ipe is  large and WSB staff  d id not  
f ind a sui table s i te  for  pre t reatment  be tween the  p ipe in le t  and out le t .  The 
p ipe  a lso crosses under  two ra i l  l ines,  Ch icago Rock Is land Pac i f ic  Rai l road 
and Chicago Great  Western Ra i l road.  Th is  wou ld make access to  the p ipe  for  
red irec t ion and pret reatment  ex t remely  d i f f i cu l t .  F inal ly,  R iver  Front  Park  is  
ent i re ly  wi th in  kars t  geo logy and the p ipe dra inage area is  wi th in  the  kars t  
buffer,  meaning tha t  in f i l t ra t ion would no t  have been a l lowab le fo r  
t rea tment /pret reatment  s t ruc tures .  Due to  access issues and lack  of  space 
and su i tab i l i ty  for  pret reatment  or  in f i l t ra t ion,  River  Front  Park  was not  
se lec ted for  a concept  des ign.  

4.6.4 Ernster Park 
Ernster  Park  is  a Ci ty  of  Inver  Grove Heights  Park  located a long 77t h  Street  
East  and shown in F igure 4.6.4 .  Most  o f  the  park  space is  in  use for  
recreat ion  and i t  conta ins  a  p icn ic  area,  baseba l l  f ie ld ,  basketba l l  cour t ,  and 

p layground.  There is  a h igh 
vol tage power  l ine running  
through the park .  There is  an 
ex is t ing s tormwater  p ipe wh ich  
dra ins  the park  wh ich crosses 
under  Dickman Tra i l  and 
eventual ly  ou t le ts  to the 
nor thernmost  River  Front  Park  
Out fa l l .  The area sur round ing 
Ernster  Park  is  en t i re ly  wi th in  
the  kars t  separa t ion  buffer,  
mean ing that  f i l t ra t ion  would be  
the  only  su i tab le pre t reatment  
for  the  s i te ,  and WSB was 
invest iga t ing  methods  such as 
t ree  t renches,  t reatment  
swales,  or  b iof i l t ra t ion  bas ins .  
WSB s taff  v is i ted  R iver  Front  
Park  in  June 2024.   

The s tormwater  p ipe wh ich dra ins  Ernster  Park  and 77t h  Street  East  was 
deemed to  be too  deep for  a  su i tab ly  s ized t ree  t rench,  t reatment  swa le ,  or  
b iof i l t ra t ion  bas in.  Due to land use,  and u t i l i ty  conf l ic ts ,  Ernster  Park  was  not  
su i tab le for  pret rea tment  before connect ion  to the ex is t ing p ipe.  Due to these 
l im i ta t ions Ernster  Park  was not  se lec ted fo r  a concept  des ign.  

  

Photo 17 - Paved swale along Ernster Park 
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4.6.5 Pine Bend Bluffs SNA   
Pine Bend B luf fs  Sc ient iv ic  and Natura l  Area is  loca ted in  Inver  Grove He ights 
and shown on F igure 4.6 .5 .  Sc ient i f ic  and Natura l  Areas (SNAs)  are pub l ic  
lands wh ich  are owned and adminis tered by  the Minnesota Depar tment  of  
Natura l  Resources whose purpose is  to  “pro tec t  na tura l  features o f  
except ional  sc ien t i f ic  or  educat iona l  va lue .”  P ine Bend Bluffs  is  256 acres in  
s ize and cons is ts  o f  many microb iomes,  inc lud ing b luffs  wh ich over look the 
Miss iss ipp i  R iver.  These b luf fs  cons is t  of  s teep s lopes but  are genera l ly  we l l  
vegeta ted;  however,  LMRWMO staff  to ld  WSB they  had been not i f ied about  
eros ion issues a long the t ra i l  as  we l l  as  a t  the ou t le t  of  an ex is t ing s tormwater  
pond on the proper ty  of  I -State Truck ing .  G iven the w ide scope o f  po tent ia l  
eros ion issues WSB walked the ent i re length o f  the  Miss iss ippi  Reg iona l  Tra i l  

w i th in P ine Bend 
Bluffs  SNA and 
invest iga ted 
severa l  rav ines 
tha t  were  v is ib le  
on aer ia l  
photographs  and 
contour  maps 
wi th in the SNA 
boundar ies .  WSB 
s taff  conducted 
two v is i ts  to  the 
s i te ,  in  Ju ly  and 
August  2024.   

 

WSB d id  not  d iscover  s igni f icant  eros ion  
issues  a long the Miss iss ipp i  Regiona l  Tra i l  
w i th in P ine Bend Bluffs  SNA,  but  there 
were  mul t ip le areas of  minor  eros ion  a long 
the  t ra i l  wh ich should be inspec ted on a 
regu lar  bas is  to  prevent  fur ther  t ra i l  
damage.  The LMRWMO wi l l  be rece iv ing  a l l  
photos  and notes f rom the s i te  v is i t  and 
WSB recommends tha t  they share  these 
i tems wi th the DNR staff  respons ib le for  
t ra i l  maintenance a t  P ine Bend B luffs .  
There are areas where smal l  ins ta l la t ions 
such as seed ing,  geotext i les ,  or  b ioro l ls  to  
address eros ion a t  t ra i l  edges could he lp 
prevent  ex is t ing  bare  and/or  compacted 
soi ls  f rom exper ienc ing fur ther  damage or  
eros ion.   

Photo 22 - Map showing drainage from I-State Trucking Pond. Image by Calx Design 
Group. 

Photo 23 - Minor trailside erosion along Mississippi 
Regional Trail inside Pine Bend Bluffs SNA. 
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WSB a lso  d id  not  d iscover  s igni f ican t  eros ion issues wi th in  the ex is t ing 
rav ines wi th in  P ine Bend B luffs  SNA. 
There are mul t ip le rav ine complexes 
wi th in the b luff  sys tem, bu t  they are  
general ly  we l l  vegetated wi th  a mature 
t ree  canopy.  There are few s igns of  
ac t ive eros ion such as mass wast ing,  
scarp format ion,  or  undercu t t ing of  
rav ine banks.  Some o f  the rav ines show 
ev idence of  s tabi l izat ion effor ts  w i th 
geotex t i les ,  r iprap,  or  broken concre te.  
The unders tory  conta ins large 
communi t ies  o f  invas ive spec ies ,  
spec i f ica l ly  common buckthorn 
(Rhamnus ca thar t ica )  and gar l ic  
mustard  (Al l iar ia  pe t io la ta ) .  These 
p lan ts  are not  des ireable f rom an 
ecosystem perspect ive but  they may be 
ass is t ing w i th prevent ing substant ia l  
eros ion issues wi th in  the  rav ine 
complexes or  mov ing in  to co lon ize 
newly  d is turbed so i ls  before  large 
eros ion events  can occur.  

Due to concerns about  eros ion occur ing at  the ou t le t  of  the I -Sta te Truck ing 
Pond and the rece iv ing rav ine,  WSB spec i f ica l ly  inves t iga ted tha t  locat ion.  
There is  an ex is t ing rav ine wh ich  extends approx imate ly  650 feet  f rom the 
out le t  and ends a t  a  u t i l i ty  cor r idor  wh ich appears  to  be main ta ined for  dr ive-
in  access to a substat ion 
located at  the bot tom of  the 
b luff .  The rav ine  has a 
max imum depth of  
approx imate ly  5 feet  and has  
been l ined w i th rock r iprap .  
Some o f  the  r iprap c loser  to  
the  out le t  appears  to  be 
recent ly  ins ta l led,  wh i le  the 
midd le sect ion of  the rav ine 
has moss-covered rock that  
appears  to have been in  p lace 
for  severa l  years  or  more.  
There are a lso mul t ip le 
sect ions of  s i l t  fence a long the  
rav ine banks which appear  to 
have been ins ta l led  to  funct ion 
as d i tch checks and prevent  
addi t ional  over land f low f rom 
reach ing the rav ine.  The rav ine  

Photo 24 - Vegetated cover over existing ravine 
downstream of I-State Trucking Pond 

Photo 25 - Existing erosion control at downstream end of I-Strate Trucking 
Pond receiving ravine 
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is  genera l ly  wel l  vegetated  w i th  both nat ive  and invas ive  spec ies  and there 
are no  s igns of  undercut t ing or  scarp  format ion.  There is  an ex is t ing s i l t  fence 
on the nor thern boundary  of  the ut i l i ty  cor r idor  which is  prevent ing  any  
sed iment  which erodes f rom the  rav ine f rom reaching  the cor r idor  and,  by  
ex tens ion ,  the  Miss iss ippi  R iver.  Because the rav ine is  we l l -vegetated and any 
sed iment  load ing is  prevented f rom reach ing  the Miss iss ipp i  R iver,  the I -State 
Truck ing Pond Rav ine  was not  se lec ted for  a concept  des ign because i ts  
effec ts  on water  qua l i t y  are cons idered min imal .  However,  WSB recommends 
tha t  LMRWMO par tner  wi th  I -Sta te Truck ing and MN DNR to  es tab l ish a 
moni tor ing program for  the I -State Truck ing  Pond Rav ine to  ensure tha t  the  
rav ine is  no t  destab l ized by future pond out f lows and/or  large prec ip i ta t ion 
events .   

4.6.6 Gisch Pond 
Gisch Pond is  an ex is t ing 
Ci ty  of  Inver  Grove Heights  
s tormwater  pond located on 
c i ty -owned proper ty  
between R iver  Road and 
Dickman Tra i l .  WSB 
or ig ina l ly  v is i ted  the pond 
in  June 2024 to  look for  
eros ion issues around the 
Dickman Tra i l  cu lver t  wh ich 
had been ment ioned by Ci ty  
of  Inver  Grove Heights  
s taff .  F igure 4.6 .6  shows 
the  loca t ion  of  Gisch Pond 
and the  data  co l lec ted  by 
WSB staff  dur ing  the s i te  
v is i t .   

WSB s taff  d id not  f ind  any  
eros ion issues at  the 
culver t  under  Dickman 
Tra i l ,  bu t  conversat ions 
wi th IGH s taff  ind icated 
tha t  there was in terest  in  
expand ing G isch Pond.  
Current ly  the  pond f i l l s  in  
wi th sed iment  every  two 
years ,  mak ing i t  
ma in tenance- in tens ive,  bu t  
i t  is  on  a parcel  that  is  
large enough to accommodate res iz ing .  Th is  is  a lso an oppor tuni ty  for  
increased volume reduct ion  in  an  area wh ich cur rent ly  has l im i ted  
oppor tun i t ies  for  in f i l t ra t ion  due to the  presence o f  kars t .  WSB se lec ted  Gisch 
Pond for  a  concept  des ign which w i l l  be d iscussed in sect ion 5.3.8.  

Photo 18 - Existing Gisch Pond outlet structure 
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4.6.7 IGH Structural BPMs 
Figure  4.6.7 and 4 .6 .8  shows the ne ighborhood and dra inage network  for  the  
out fa l l  f rom Dickman Tra i l  and Dawn Avenue,  respec t ive ly.  WSB did not  do a 
s i te  v is i t  to  th is  area but  dur ing  the watershed ana lys is  task  WSB determined 
tha t  there were  several  p ipes in  the area that  might  be su i tab le for  f i l t ra t ion-
based t reatment  s t ruc tures.  F i l t ra t ion was the Ci ty  o f  Inver  Grove He ight ’s  
second pr ior i ty  for  types o f  s tormwater  management ,  and f i l t ra t ion s t ruc tures 
are of ten  cost-effec t ive methods of  reduc ing  TP and TSS load ing.  

Since th is  area is  l im i ted  to non- inf i l t ra t ion t rea tment  types due to the  
presence of  kars t ,  WSB fo l lowed a mul t i -s tep process to de termine su i tab le  
locat ions for  t reatment  s t ruc tures  sur rounding Dawn Avenue.  

These loca t ions  were chosen by f i rs t  de termin ing wh ich out le ts  to  the  
Miss iss ipp i  R iver  in  the c i ty  do not  have ex is t ing t rea tment .  The p ipe networks 
were  fo l lowed upstream to f ind manho les that  have three or  less  p ipe  
connect ions a t  the  s t ruc ture as  c lose to  the  out le t  as  poss ib le  to  get  the mos t  
t rea tment .  In  add i t ion,  the max imum amount  of  p ipe connect ions the s t ruc tura l  
BMP can have is  three.  As an opt ion,  the ex is t ing  s t ruc ture  could  be  replaced 
wi th a s t ruc tura l  BMP.  The chosen locat ions  have a min imum of  an 18- inch  
in le t  p ipe  and a max imum of  a 33- inch in le t  p ipe.  Only  c i ty  owned roads were  
cons idered for  t reatment  opt ions.  
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5. Analysis and Prioritization 
5.1 Feedbank on concept design site selection 
Fol low ing complet ion of  the s i te  v is i ts  descr ibed in  Sec t ion  4,  WSB met w i th s taff  
f rom each ind iv idua l  c i ty  as  wel l  as  LMRWMO to present  the  f ind ings f rom the  
s i te  v is i ts  and d iscuss  the su i tab i l i ty  o f  each s i te  for  concept  des ign.  A l l  n ine  
s i tes  wh ich  proceeded to concept  des ign  were approved by  c i ty  s taff  before  
concept  des ign began.  

Once the n ine s i tes  fo r  concept  des ign  were  f ina l ized,  WSB deve loped a dec is ion  
matr ix .  The goa l  of  the dec is ion matr ix  is  to  fac i l i ta te compar ison between 
d i f ferent  s i tes  on a number  o f  d i f ferent  pro jec t  character is t ics  la id out  in  the  
or ig ina l  scope o f  work ,  inc lud ing cost  effec t iveness,  construc t ib i l i t y,  water  qual i ty  
improvement ,  and pro jec t  impacts .  LMRWMO and member  c i t ies  can use the 
dec is ion matr ix  to  pr io r i t ize h igh-scor ing  pro jec ts  for  grant  funding  app l icat ions,  
inc lus ion in  capi ta l  improvement  p lans,  and asset  management  p lanning .   

5.2 Decision Matrix Development  
The gu id ing  pr inc ip le of  the dec is ion matr ix  is  to  score each pro jec t  based on 
mul t ip le areas of  assessment .  Assessment  scores are summed to reach a f ina l  
pro jec t  score .  A h igher  f ina l  pro jec t  score means a  h igher-pr ior i ty  pro jec t ,  and a  
lower  f ina l  pro ject  score ind icates  a lower-pr ior i ty  pro jec t .  The dec is ion matr ix  
g ives quant i ta t ive scores for  the fo l low ing assessment  areas 

•  Dra inage area t reated (acres)  

•  Volume reduct ion capab i l i ty  (does the pro jec t  prov ide volume reduct ion  
potent ia l )  

•  TSS removal  eff ic iency ($/ lb)  

•  TP load reduct ion ($ / lb)  

•  Cons truc t ib i l i ty  ( index  score descr ib ing construc t ion  impacts  across mul t ip le 
metr ics)  

5.2.1 Decision Matrix Scoring 
Drainage area t reated was scored on the fo l lowing breakdown:  

•  0-20  acres t reated,  score of  1  

•  20-100 acres t reated,  score o f  2  

•  >100 acres t reated,  score of  3  

The dra inage area score was not  ad jus ted  based on whether  the dra inage 
area for  the  BMP was  prev ious ly  t rea ted.  

The volume reduct ion capab i l i ty  was scored on a sca le o f  0 to 2 points  as  
fo l lows:  
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•  0 :  in f i l t ra t ion no t  a l lowed a t  the  locat ion or  no t  ach ieved due to the BMP 
type.  

•  1 :  in f i l t ra t ion l ike ly  a l lowed but  so i l  type at  the locat ion is  e i ther  unknown 
or  c lass i f ied  as  Hydro logic  So i l  Group C or  D ( low inf i l t ra t ion capac i ty )  

•  2 :  in f i l t ra t ion l ike ly  a l lowed and so i l  type  is  Hydro log ic  So i l  Group A or  B.   

TSS removal  eff ic iency score cons is ted of  l i fe  cyc le cost  (construc t ion cost  
p lus  l i fe t ime maintenance cost)  d iv ided by TSS removal  in  tons per  year  t imes  
25 years  ( the assumed BMP l i fe) .  The scor ing for  TSS removal  ef f ic iency was  
on a sca le o f  1 to 5 as  fo l lows:  

•  1 :  Remova l  eff ic iency greater  than $200,000/ ton.  

•  2 :  Remova l  eff ic iency between $100,000 and $200,000/ ton .  

•  3 :  Remova l  eff ic iency between $50,000 and $100,000/ ton.  

•  4 :  Remova l  eff ic iency between $10,000 and $50,000/ ton.  

•  5 :  Remova l  eff ic iency of  less  than $10,000/ ton.  

TP removal  eff ic iency score cons is ted o f  l i fe  cyc le cost  (construc t ion cost  p lus  
l i fe t ime maintenance cost)  d iv ided by TP remova l  in  pounds per  year  t imes  25 
years  ( the  assumed BMP l i fe) .  The scor ing for  TP removal  was on a sca le  of  1  
to 5 as  fo l lows:  

•  1 :  Remova l  eff ic iency of  $3 ,200 to  $4,000/pound.  

•  2 :  Remova l  eff ic iency of  $2 ,400 to  $3,200/pound.  

•  3 :  Remova l  eff ic iency of  $1 ,600 to  $2,400/pound.  

•  4 :  Remova l  eff ic iency of  $800 to  $1,600/pound.  

•  5 :  Remova l  eff ic iency of  less  than $800/ lb.  

5.2.2 Constructability Index Score development 
Cons truc tab i l i ty  cons is ts  of  several  at t r ibu tes 

•  Access:  pro jec ts  which are more d i f f icu l t  to  access for  construc t ion,  
ma in tenance,  or  both ,  have a lower  score than those whose access is  
s impler.  

o  Access f rom pub l ic  roads wi th moderate to f la t  s lopes and l i t t le  
c lear ing  or  grubb ing required :  3  

o  Access f rom pub l ic  roads wi th s teep s lopes or  modera te  c lear ing 
and grubb ing requ ired :  2  

o  Access f rom pub l ic  roads wi th s teep s lopes or  s ign i f icant  c lear ing  
and grubb ing requ ired :  1  
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•  Tree remova l :  remova l  of  mul t ip le t rees cont r ibutes  to  pro jec t  cost  and can 
in f luence the perc ieved va lue of  the pro jec t  to  the pub l ic .  Pro jec ts  wi th  
s igni f icant  t ree removal  scored lower  than pro jec ts  w i th l i t t le  to  no impact  
to  t rees .  No d i f ferent ia t ion was made between types o f  t rees or  whether  
the  t ree was located on pub l ic  or  pr ivate proper ty  when ass igning  th is  
score.  

o  Zero t ree remova l  required:  3  

o  1  to  5 t rees expected to be  removed:  2  

o  Greater  than 5 t rees  expected to  be removed:  1  

•  Impacts  to Parks :  construc t ion  pro jec ts  wi th in  pub l ic  parks  pose a  r isk  to 
park  users  and l im i t  pub l ic  enjoyment  o f  publ ic  spaces.  Pro jec ts  wh ich 
have extens ive  impact  on  park  usage scored lower  than pro jec ts  which 
have l imi ted impac ts ,  or  which do not  impac t  pub l ic  parks  a t  a l l .  

o  No impacts  to publ ic  parks :  3  

o  Moderate  impacts  to  pub l ic  parks ,  inc luding  c losure of  t ra i ls  or  
l im i t ing publ ic  access to park  areas for  shor t  per iods of  t ime:  2  

o  Extens ive impac ts  to publ ic  parks ,  inc lud ing c losure of  t ra i ls  or  
l im i t ing publ ic  access to park  areas for  long per iods o f  t ime:  1  

•  Publ ic  vs .  Pr iva te :  construc t ion on  pr ivate land requ ires  e i ther  land 
acqu is i t ion or  purchase o f  construc t ion  and main tenance easements ,  which 
add to pro jec t  costs .  Pro jec ts  loca ted on pub l ic  land scored h igher  than 
pro jec ts  on pr iva te land.  

o  Pro jec t  is  on publ ic  land:  3  

o  Pro jec t  is  on pr ivate  land:  1  

•  Impacts  to ex is t ing  in f ras t ruc ture:  Caus ing impacts  to ex is t ing 
in f ras t ruc ture can s igni f icant ly  impact  a pro jec t ’s  cost .  WSB est imated the 
expec ted impacts  to  ex is t ing  b i tuminous roadways as a proxy for  
es t imat ing w ider  in f ras t ruc ture impac ts .   

o  Est imated pavement  impacts  o f  0-100 square fee t  and min imal  
subsur face u t i l i ty  impacts  expected:  3  

o  Est imated pavement  impacts  o f  101-500 square  feet  and/or  
subsur face u t i l i ty  conf l ic ts  poss ib le:  2  

o  Est imated pavement  impacts  o f  > 500 square fee t  and/or  subsur face 
ut i l i ty  conf l ic ts  l ike ly :  1  

Fol low ing scor ing of  a l l  construc tab i l i ty  a t t r ibutes ,  the scores for  a l l  
categor ies  were added up and a s ing le index score ass igned for  use in  the 
dec is ion matr ix .  
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Tab le 5.2 as  fo l lows shows  a summary  of  rank ings for  construc tab i l i ty  
at t r ibutes .  

Table  5.2 – Constructabi l i ty Scor ing Summary 

 Score  

Impact  Type 3  2  1  

Tree Removal  0  1 to 5  More than 5  

Impacts  to Parks None L imi ted  Extens ive  

Publ ic  vs .  Pr iva te  Publ ic  n/a  Pr ivate  

Access  Easy  Moderate  Di f f icu l t  

Ex is t ing 
Inf ras t ruc ture  

0-100 s f  o f  
pavement  impacts  
AND low potent ia l  
for  bur ied ut i l i ty  
conf l ic ts  

101-500 s f  o f  
pavement  impacts  
AND/OR moderate 
potent ia l  for  bur ied 
ut i l i ty  conf l ic ts  

>500 s f  of  
pavement  impacts  
OR h igh po tent ia l  
for  bur ied ut i l i ty  
conf l ic ts  

L ike l ihood of  
Wet land Impacts  

Low Moderate  High 

Cons truc t ib i l i ty  
Index  

Sum greater  than 
or  equa l  to  16 

Sum equa l  to  13 ,  
14,  or  15  

Sum less than or  
equa l  to  13  

 

5.3 Concept Design and Impacts Summaries 
A summary of  the proposed concept  des igns is  shown in Tab le 5.3.  

Table 5.3 – Concept Design Summary by City 

Concept Design City BMP Type 
 

City Pool Park West St. Paul Infiltration/Filtration  

Kennedy Park West St. Paul Structural BMP  

West St. Paul Sports 
Complex West St. Paul Infiltration/Filtration 

 

Our Lady of Guadalupe St. Paul Infiltration/Filtration  

Alabama Street Outlet St. Paul Structural BMP  

St. John Vianney South St. Paul Infiltration/Filtration  

Maltby Street Outlet South St. Paul Structural BMP  

Gisch Pond Inver Grove Heights Detention Basin  

Dawn Avenue Inver Grove Heights Structural BMP  
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5.3.1 City Pool Park Concept Design 
The concept  des ign  a t  Ci ty  Pool  Park  cons is ts  of  a 0.15  acre  bas in which w i l l  
be used for  in f i l t ra t ion  or  f i l t ra t ion,  depend ing on the resul ts  o f  so i l  tes t ing to 
determine in f i l t ra t ion capac i ty.  This  bas in w i l l  t reat  approx imately  11.1 acres 
of  West  St .  Pau l  tha t  cur ren t ly  has  no t rea tment .  The maximum depth of  the 
bas in wi l l  be four  fee t ,  and the bas in  w i l l  receive  and t reat  s tormwater  f low 
f rom West  Moreland Avenue and out le t  v ia  a  new connect ion to the ex is t ing 
s tormwater  l ine under  West  Orme Street .  Ana lys is  of  the West  Orme l ine 
indicates  that  i t  has 4  c fs  capac i ty  to  rece ive s tormwater  f rom th is  bas in  even 
i f  in f i l t ra t ion is  l im i ted  or  non-ex is tent  due to so i l  type.  

This  bas in is  expected to reduce TSS loading by 0.786 tons (1572 lbs)  per 
year.  Ma intenance for  th is  s i te  w i l l  cons is t  of  vegeta t ive main tenance,  per iodic  
sed iment  removal ,  and f i l t ra t ion  med ia  replacement  i f  deemed f i l t ra t ion .  Due 
to the smal l  s ize  o f  the bas in th is  can be comple ted w i th smal l  equipment  and 
wi l l  not  resu l t  in  major  d is turbance to  park  landscap ing or  park  use.   

WSB presented th is  concept  des ign for  in t ia l  feedback to  Wes t  St .  Paul  C i ty  
s taff  in  Ju ly  2024.  C i ty  s taff  ind icated  that  they were open to work  on  the pool  
proper ty  depending on the  outcome o f  ongo ing d iscuss ions regarding  
repa ir ing,  rep lac ing,  o r  redeve loping the  ex is t ing pool  fac i l i ty.  Potent ia l  
s tormwater  management  opt ions for  the  s i te  inc luded an underground ga l lery  
wh ich would be  more expens ive than the proposed inf i l t ra t ion  bas in  but  would 
a l low the  ex is t ing green space to remain as  is .  Fur ther  development  o f  
a l ternat ive  opt ions w i l l  fo l low on the Ci ty ’s  dec is ion regard ing the  future  o f  the  
pool ,  but  in  the  meant ime C i ty  s taff  gave approva l  for  concept  p lann ing for  an  
in f i l t ra t ion bas in on  the s i te  to  proceed.  

Table 5.3.1 - City Pool Park Design and Impacts Summary Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 11.1 N/A 
Ownership Type Public 3 
TSS Reduction (tons/yr) 0.786 N/A 
TP Reduction (lbs/yr) 5.308 N/A 
Construction Cost  $           305,114.40  N/A 
25 Year Maint. Cost  $             75,000.00  N/A 
TSS Cost/Benefit ($/ton)  $             19,400.00  N/A 
TP Cost/Benefit ($/ton)  $               3,000.00  N/A 
Tree Removal Limited 2 
Park Impacts Extensive 1 
Access Easy 3 
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Impacts to Existing  
Infrastructure Moderate 2 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 14 

Index Constructability  
Score N/A 2 

 

The bas in a t  C i ty  Poo l  park  has  been p laced and s ized to min imize t ree 
impacts ,  but  impacts  to the  park  i tse l f  would  be  substant ia l .  The p layground to 
the  west  of  the proposed bas in  s i te  and the t ra i l  through the park  wou ld l ike ly  
need to  be c losed dur ing construc t ion,  though these impacts  cou ld  be  
mi t iga ted w i th winter  construc t ion .  Access can be f rom ei ther  Moreland or  
Orme and s lopes in  the area are moderate .  Impacts  to ex is t ing  in f ras t ruc ture 
are expecte  to be l im i ted  s ince the bas in excavat ion area is  outs ide the 
roadway  r ight-of -way,  though more in format ion on area ut i l i t ies  shou ld  be par t  
o f  fur ther  des ign deve lopment .  F ina l ly,  wet land impacts  are  un l ike ly  due to the 
presence of  urban so i ls .  C i ty  Pool  Park  has a tota l  cons truc t ib i l i ty  score of  15 ,  
wh ich is  indexed to  a  construc t ib i l i ty  score of  2 for  use in  the dec is ion  matr ix .  

The est imated eng ineer ing and construc t ion  cost  of  the C i ty  Poo l  Park  bas in  
is  $305,115.  A concept- level  cost  es t imate is  inc luded in  Appendix  B.  

5.3.2 Kennedy Park Concept Design 
The concept  des ign  a t  Kennedy Park  is  a s t ruc tura l  BMP which  w i l l  be used 
for  sed iment  load reduct ion  for  a  t reated dra inage area of  21.9  acres.  The 
s t ruc ture w i l l  be off - l ine t reatment  for  the ex is t ing  36”  p ipe  wh ich  passes 
under  Kennedy Park .  The s t ruc ture is  expec ted to reduce TSS loading  by 
0.023 tons (45  lbs)  per  year.  Ma in tenance for  th is  s i te  w i l l  cons is t  of  annua l  
c leanouts  w i th  a  vacuum t ruck to remove t rapped sediment  f rom the s t ruc ture.  

Table 5.3.2 - Kennedy Park Design and Impacts Summary Table 

    
Constructability  
Score 

BMP Type Structural BMP   

Drainage area (ac) 21.9 N/A 

Ownership Type Public 3 

TSS Reduction (tons/yr) 0.023 N/A 

TP Reduction (lbs/yr) 0 N/A 

Construction Cost  $           141,120.00  N/A 
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25 Year Maint. Cost  $             25,000.00  N/A 

TSS Cost/Benefit ($/ton)  $           288,900.00  N/A 

TP Cost/Benefit ($/ton)  $                            -    N/A 

Tree Removal None 3 

Park Impacts Limited 2 

Access Easy 3 

Impacts to Existing  
Infrastructure Low 3 

Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 17 

Index Constructability  
Score N/A 3 

 

WSB or ig ina l ly  presented a  concept  for  a sedimentat ion or  f i l t ra t ion bas in to 
West  St .  Pau l  C i ty  s ta ff  bu t  th is  was not  the  pre fer red concept  due to a 
redes ign and update o f  Kennedy Park  fac i l i t ies  schedu led for  2026.  A 
s t ruc tura l  BMP at  th is  locat ion prov ides s tormwater  t reatment  wi thout  
impact ing  use o f  the  pub l ic  park ,  and inc luding a s t ruc tura l  BMP in  the 
for thcoming cons truc t ion pro jec t  can he lp  min imize des ign and construc t ion  
costs .  However,  cos ts  and impacts  in  th is  repor t  assume a  s tand-a lone pro jec t  
in  order  to  be  conservat ive.   

A s t ruc tura l  BMP in  Kennedy Park  has moderate impac ts .  Zero t ree remova l  is  
expec ted s ince the park  is  fa i r ly  open and impacts  to the  park  o f  ins ta l l ing a 
s t ruc tura l  BMP wou ld  be moderate and on ly  v is ib le to the pub l ic  dur ing 
ins ta l la t ion;  these impacts  wou ld  be lowered i f  the BMP were inc luded in the 
for thcoming park  redes ign.  The s t ruc ture does not  impact  pr ivate  proper ty  and 
access f rom Dodd Road would be  easy.  The l ike l ihood o f  wet land impacts  is  
low.  The impacts  to ex is t ing  in f ras t ruc ture  are moderate due to the p lacement  
wi th in the Dodd Road ROW which  may conta in  bur ied  ut i l i t ies .  I f  dur ing f ina l  
des ign u t i l i ty  conf l ic ts  are  prob lemat ic  the s t ruc ture cou ld  be moved eas t ,  
far ther  in to  the park .    

The est imated eng ineer ing and construc t ion  cost  for  a s t ruc tura l  BMP in 
Kennedy  Park  is  $141,120.  A deta i led const ruc t ion  cost  es t imate is  ava i lab le 
in  Append ix  B.  
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5.3.3 West St. Paul Sports Complex Concept Design 
The concept  des ign  fo r  the West  St .  Paul  Spor ts  Complex is  an in f i l t ra t ion or  
f i l t ra t ion  bas in in  the nor theast  corner  o f  the park  tha t  wou ld prov ide 
t rea tment  to  a dra inage area of  four  acres.  The maximum depth  o f  the bas in  
wou ld be four  fee t  and the  to ta l  bas in  footpr int  wou ld  be 0.2  acres.   

The bas in wou ld  prov ide a TP reduct ion of  3  lbs /year  and a TSS load 
reduc t ion  o f  0 .23 tons  (460 lbs)  per  year.  Maintenance for  th is  s i te  w i l l  cons is t  
of  vegeta t ive main tenance,  per iodic  sed iment  remova l ,  and f i l t ra t ion med ia  
rep lacement  i f  the  bas in  is  used for  f i l t ra t ion .  Due to  the smal l  s ize o f  the  
bas in th is  can be completed wi th  smal l  equipment  and w i l l  no t  resul t  in  major  
d is turbance to park  landscaping  or  park  use.  

Table 5.3.3 - WSP Sports Complex Design and Impacts Summary 
Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 4 N/A 
Ownership Type Public 3 
TSS Reduction (tons/yr) 0.23 N/A 
TP Reduction (lbs/yr) 3 N/A 
Construction Cost  $           201,074.40  N/A 
25 Year Maint. Cost  $             75,000.00  N/A 
TSS Cost/Benefit 
($/ton)  $             48,000.00  N/A 
TP Cost/Benefit ($/ton)  $               3,700.00  N/A 
Tree Removal Limited 2 
Park Impacts Extensive 1 
Access Easy 3 
Impacts to Existing  
Infrastructure Low 3 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 12 

Index Constructability  
Score N/A 2 

 

City  of  West  St .  Paul  s taff  in i t ia l ly  suggested inves t iga t ing  add ing  a BMP to 
the  West  St .  Paul  Spor ts  Complex dur ing  the watershed analys is  phase.  WSB 
presented the idea for  an  in f i l t ra t ion / f i l t ra t ion bas in in  a  meet ing  in  Ju ly  2024 
and c i ty  s taff  agreed that  the des ign cou ld  proceed to concept  s tage.  
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Overal l ,  th is  bas in has moderate impacts .  The bas in  has been s ized to  
min imize t ree remova l .  Impacts  to the  park  dur ing construc t ion  w i l l  be 
ex tens ive,  requir ing c losure  of  par t  o f  the ex is t ing b i tuminous t ra i l  and 
poss ib ly  the ex is t ing  p layground to  the eas t  in  order  to  protec t  pub l ic  safety,  
though these impacts  cou ld be  mit igated  by construc t ion  in  the w inter.  Access 
to the s i te  w i l l  be  f rom the  nor th  off  o f  Wentwor th  Avenue and impacts  to  
ex is t ing in f ras t ruc ture  are  expected to  be l imi ted to t ra i ls  wi th in  the park .  
Wet land impacts  are  unl ike ly.  

The est imated eng ineer ing and construc t ion  cost  for  a new bas in in  West  St .  
Paul  Spor ts  Complex is  $201,075.  A deta i led  construc t ion es t imate  is  
ava i lab le  in  Append ix  B.  

5.3.4 Our Lady of Guadalupe Concept Design 
The concept  des ign  fo r  Our  Lady o f  Guada lupe is  an  in f i l t ra t ion / f i l t ra t ion  bas in 
in  the southeast  par t  o f  the church complex  between Rob ie and Concord 
Streets .  The bas in wi l l  prov ide t reatment  for  approx imately  9 untreated acres 
in  St .  Pau l .  The max imum depth  o f  the  bas in w i l l  be 7  feet  and i t  w i l l  connect  
to  an  ex is t ing  54”  s tormwater  l ine wh ich  passes underneath the parcel  f rom 
Concord  Street  under  Rob ie Street  and the ex is t ing ra i l  l ine.  The bas in ’s  
out le t  s t ruc ture wi l l  reconnect  to  the same l ine.   

The bas in is  expected to remove 4  lbs /year  of  TP and 0.663 tons (1326 lbs)  o f  
TSS per  year.  Ma in tenance for  th is  s i te  wi l l  cons is t  o f  vegeta t ive 
main tenance,  per iod ic  sed iment  remova l ,  and f i l t ra t ion  med ia  replacement  i f  
the  bas in is  used for  f i l t ra t ion.  Due to  the smal l  s ize of  the bas in th is  can be 
completed wi th  smal l  equipment  and w i l l  no t  resu l t  in  major  d is turbance to the 
proper ty  owner.  

Table 5.3.4 - Our Lady of Guadalupe Design and Impacts Summary 
Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 9.0 N/A 
Ownership Type Private 1 
TSS Reduction (tons/yr) 0.663 N/A 
TP Reduction (lbs/yr) 4 N/A 
Construction Cost  $           203,810.40  N/A 
25 Year Maint. Cost  $             75,000.00  N/A 
TSS Cost/Benefit ($/ton)  $             16,900.00  N/A 
TP Cost/Benefit ($/ton)  $               1,000.00  N/A 
Tree Removal Limited 2 
Park Impacts N/A 3 
Access Moderate 2 
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Impacts to Existing  
Infrastructure Low 3 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 13 

Index Constructability  
Score N/A 1 

 

WSB presented ideas  for  th is  parce l  to  Ci ty  of  St .  Paul  s taf f  in  Ju ly  2024.  Th is  
area o f  St .  Pau l  is  a d i f f icu l t  area for  s tormwater  management  because there  
is  a  large feature of  kars t  (see F igures 3.1.4A and 3 .1 .4B)  wh ich makes  
in f i l t ra t ion imposs ib le  on many nearby s i tes .  The area is  a lso  h igh ly  deve loped 
and prone to h igh groundwater  leve ls  due to the  prox imi ty  to  the  Miss iss ipp i  
River.  Due to l im i ted  opt ions in  the area Ci ty  of  St .  Pau l  s taff  approved 
proceed ing to  concept  des ign at  th is  s i te .  

Overal l  the bas in  at  Our  Lady of  Guadalupe has moderate impacts .  The bas in 
has been s ized to min imize  t ree impacts  but  l im i ted  t ree remova l  is  expected.  
Impacts  to ex is t ing  in f ras t ruc ture are  l imi ted ,  though there is  a  poss ib i l i ty  of  
underground u t i l i ty  conf l ic ts  that  w i l l  need to be invest igated dur ing the 
des ign phase.  Wet land impacts  are  unl ike ly.  A major  cha l lenge fo r  
construc t ion  on th is  s i te  wi l l  be par tnersh ip wi th the land owner  and the 
communi ty.  Current ly  the  area for  the proposed bas in  is  used as over f low 
park ing for  the  church  as we l l  as  a soccer  f ie ld,  and church  members  may see 
a s tormwater  bas in as  a loss  of  useab le park ing and green space in  an area 
where s t ree t  park ing  is  res t r ic ted and access to ba l l  f ie lds  is  l imi ted.  The f i rs t  
s tep  in  fur ther  development  o f  th is  concept  des ign shou ld be meet ing wi th  
church leadership to determine i f  p lacement  of  a s tormwater  s t ruc ture on  th is  
s i te  is  a v iab le op t ion.  

The est imated eng ineer ing and construc t ion  cost  Our  Lady  of  Guada l ipe  is  
$203,810.  A deta i led construc t ion cost  es t imate  is  ava i lab le in  Appendix  B.   

5.3.5 Alabama Street Outlet Concept Design 
The concept  des ign  fo r  A labama Street  Out let  cons is ts  o f  four  s t ruc tura l  BMPs 
placed of f - l ine on  the upstream storm sewer  to t reat  un treated water  going to 
th is  out le t .  The proposed s t ruc tura l  BMP is  a downstream defender  w i th a  s ize 
of  8 f t .  Each s t ruc ture  would t reat  d iver ted s tormwater  to  the downstream 
defender  and connec t  back in to the main  t runk l ine of  the s torm sewer.  A 
typ ical  deta i l  for  a downstream defender  is  inc luded in  Append ix  C.  

Struc tura l  BMPs have very  min imal  TP reduct ion and main ly  focus on 
removing TSS f rom s tormwater.  The est imated TSS removal  for  the A labama 
Street  Out let  des ign is  0.20 tons (394 lbs)  per  year.  Ma in tenance for  the s i te  
cons is ts  o f  annua l  c leanouts  w i th  a  vacuum t ruck to remove t rapped sed iment  
f rom the s t ruc ture and a v isual  inspect ion fo r  any cracks in  the  s t ruc ture.   
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Table 5.3.5 - Alabama St Outlet Design and Impacts Summary Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 71.5 N/A 
Ownership Type Public 3 
TSS Reduction (tons/yr) 0.197 N/A 
TP Reduction (lbs/yr) 0 N/A 
Construction Cost  $           645,969.60  N/A 
25 Year Maint. Cost  $             25,000.00  N/A 
TSS Cost/Benefit ($/ton)  $           136,300.00  N/A 
TP Cost/Benefit ($/ton)  $                            -    N/A 
Tree Removal None 3 
Park Impacts N/A 3 
Access Moderate 2 
Impacts to Existing  
Infrastructure High 1 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 12 

Index Constructability  
Score N/A 2 

 

WSB presented th is  idea to  St .  Pau l  and c i ty  s taff  reques ted downstream 
defenders  to  be cons is ten t  w i th s t ruc tura l  BMPs a lready located in  St .  Pau l  
and to be cons is tent  on c i ty  s taff  ma in tenance procedures  of  these s t ruc tures.  
The chosen locat ions for  the  s t ruc tura l  BMPs have easy access fo r  c i ty  s taff  
to  main ta in them.  

The s t ruc tura l  BMPs for  the  Alabama Stree t  Out le t  have h igh impacts .  No t ree 
remova l  is  expected s ince th is  w i l l  be  conta ined w i th in the  r igh t  o f  way.  Visual  
impacts  of  the s t ruc tura l  BMP would be  only  v is ib le to  the publ ic  dur ing the 
ins ta l la t ion.  The s t ruc ture  does not  impact  pr iva te  proper ty  and access to 
these BMPs would be  easy s ince they are  located in  the r ight  of  way.  The 
l ike l ihood of  wet land impacts  is  low.  The impacts  to  ex is t ing  in f ras t ruc ture are 
h igh  due to  the p lacement  wh ich  may conta in  bur ied  ut i l i t ies  and connect ing 
in to ex is t ing  s torm in f ras t ruc ture.  I f  dur ing  f ina l  des ign ,  u t i l i ty  conf l ic ts  are 
prob lemat ic ,  the s t ruc ture  cou ld be moved onl ine wh ich is  less  pre fer red by 
the  c i ty  or  far ther  downstream on the  s torm l ine .   
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The est imated eng ineer ing and construc t ion  cost  for  s t ruc tura l  BMPs a long 
Alabama Stree t  Out let  is  $645,970.  A deta i led construc t ion cos t  es t imate is  
ava i lab le  in  Append ix  B.   

5.3.6 St. John Vianney Concept Design 
The concept  des ign  fo r  St .  John Vianney cons is ts  of  a f i l t ra t ion bas in or  
underground ga l lery  that  wou ld  prov ide t rea tment  for  a  dra inage area of  16  
acres.  The bas in  footpr in t  is  0.36 acres and the  depth of  the bas in  is  7 feet .  
The bas in wou ld  t reat  s tormwater  d iver ted f rom an ex is t ing 27”  s to rmwater  
p ipe  that  cur rent ly  t ravels  under  the St .  John Vianney park ing lo t .  The f i l tered 
s tormwater  would be returned to the same l ine ou ts ide  the park ing  lo t  be fore  
i t  en ters  the rav ine behind  the church .  

The est imated TP reduct ion  f rom th is  bas in wou ld be 8 lbs  per  year  and the 
est imated TSS reduct ion would be  1.17 tons  (2340 lbs)  per  year.  Ma in tenance 
for  th is  s i te  wi l l  cons is t  of  vegetat ive  maintenance,  per iodic  sed iment  remova l ,  
and f i l t ra t ion  med ia replacement  i f  the bas in  is  used for  f i l t ra t ion .  
Ma in tenance f requency would be expected to be every  3-5 years  and wou ld  be 
coord inated w i th the  church  to  min imize impacts  to the  community.  

Table 5.3.6 - St. John Vianney Design and Impacts Summary Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 15.8 N/A 
Ownership Type Private 1 
TSS Reduction (tons/yr) 1.17 N/A 
TP Reduction (lbs/yr) 8 N/A 
Construction Cost  $           415,814.40  N/A 
25 Year Maint. Cost  $             75,000.00  N/A 
TSS Cost/Benefit ($/ton)  $             16,800.00  N/A 
TP Cost/Benefit ($/ton)  $               2,300.00  N/A 
Tree Removal None 3 
Park Impacts N/A 3 
Access Moderate 2 
Impacts to Existing  
Infrastructure Low 3 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 14 

Index Constructability  
Score N/A 2 
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WSB presented ideas  for  th is  s i te  to  C i ty  of  South St .  Pau l  s taff  in  August  
2024.  C i ty  s taff  were in terested in  an oppor tun i ty  for  a larger  bas in but  were 
caut ious about  p lac ing i t  on  pr ivate proper ty.  When WSB staff  ind icated  that  
St .  John Vianney  s taff  had been present  dur ing the  s i te  v is i t  and ind icated 
wi l l ingness to d iscuss the concept ,  s taf f  approved the bas in to proceed to 
concept  des igns.  

Impacts  of  a s tormwater  bas in at  St .  John Vianney are general ly  min imal .  Tree 
remova l  wou ld be l im i ted  and wou ld be mos t  l ike ly  in  the area of  reconnec t ion  
to the ex is t ing s tormwater  p ipe at  the edge of  the rav ine;  cons truc t ion of  the 
actual  bas in would not  requ ire  t ree remova l  s ince the  area is  cur rent ly  
main ta ined as a ba l l  f ie ld .  Access f rom 19th  Avenue Nor th or  the St .  John 
Vianney park ing lo t  wou ld  be moderate ly  chal leng ing g iven the  ex is t ing s lopes 
(es t imated at  3:1)  down to the ba l l f ie ld  but  i t  wou ld  not  be  imposs ib le  for  large 
equipment .  Wet land impacts  are un l ike ly.  The pr imary  chal lenge for  
construc t ion  on th is  s i te  would be negot iat ing easements  and obta in ing 
approva l  f rom the  church community.  Conversat ions w i th  church s taff  ind icate 
tha t  the  ex is t ing ba l l  f ie ld  is  not  heav i ly  used but  a s tormwater  bas in may  not  
be a des ired fea ture for  the proper ty  by  a l l  church members .  The f i rs t  s tep in  
fur ther  development  o f  th is  concept  des ign  shou ld be meet ing wi th church 
leadersh ip  to  determine i f  p lacement of  a s tormwater  s t ruc ture on th is  s i te  is  a 
v iable opt ion.   

The est imated eng ineer ing and construc t ion  cost  for  St .  John Vianney is  
$415,815.  A deta i led construc t ion cost  es t imate  is  ava i lab le in  Appendix  B.   

5.3.7 Maltby Street Concept Design 
The concept  des ign  fo r  Mal tby  Street  Out let  cons is ts  o f  e ight  s t ruc tura l  BMPs 
placed of f - l ine on  the upstream storm sewer  to t reat  un treated water  going to 
th is  out le t .  The proposed s t ruc tura l  BMP is  a downstream defender  or  s imi lar  
BMP, 8 f t  in  s ize .  Each s t ruc ture wou ld  t rea t  d iver ted  s tormwater  to  the BMP 
and connect  back in to  the main  t runk l ine  o f  the s torm sewer.  A typ ical  deta i l  
is  inc luded in  Append ix  C.  

Struc tura l  BMPs have very  min imal  TP reduct ion and main ly  focus on 
removing TSS f rom s tormwater.  The est imated TSS removal  for  the Mal tby  
Street  Out let  des ign is  0.16 tons (322 lbs)  per  year.  Ma in tenance for  the s i te  
cons is ts  o f  annua l  c leanouts  w i th  a  vacuum t ruck to remove t rapped sed iment  
f rom the s t ruc ture and a v isual  inspect ion fo r  any cracks in  the  s t ruc ture.   
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Table 5.3.7 - Maltby Street Outlet Design and Impacts Summary 
Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 127.0 N/A 
Ownership Type Public 3 
TSS Reduction (tons/yr) 0.161 N/A 
TP Reduction (lbs/yr) 0 N/A 
Construction Cost  $       1,148,277.60  N/A 
25 Year Maint. Cost  $             25,000.00  N/A 
TSS Cost/Benefit ($/ton)  $           291,500.00  N/A 
TP Cost/Benefit ($/ton)  $                            -    N/A 
Tree Removal None 3 
Park Impacts N/A 3 
Access Moderate 2 
Impacts to Existing  
Infrastructure High 1 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 12 

Index Constructability  
Score N/A 2 

 

WSB presented th is  idea to  South St .  Pau l  and c i ty  s taff  was  recept ive to the 
des ign.  The chosen locat ions  for  the s t ruc tura l  BMPs have easy access for  
c i ty  s taff  to  mainta in them.  

The s t ruc tura l  BMPs for  the Mal tby  Stree t  Out let  have h igh impacts .  No t ree 
remova l  is  expected s ince th is  w i l l  be  conta ined w i th in the  r igh t  o f  way.  Visual  
impacts  of  the s t ruc tura l  BMP would be  only  v is ib le to  the publ ic  dur ing the 
ins ta l la t ion.  The s t ruc ture  does not  impact  pr iva te  proper ty  and access to 
these BMPs would be  easy s ince they are  located in  the r ight  of  way.  The 
l ike l ihood of  wet land impacts  is  low.  The impacts  to  ex is t ing  in f ras t ruc ture are 
h igh  due to  the p lacement  wh ich  may conta in  bur ied  ut i l i t ies  and connect ing 
in to ex is t ing  s torm in f ras t ruc ture.  I f  dur ing  f ina l  des ign ,  u t i l i ty  conf l ic ts  are 
prob lemat ic ,  the s t ruc ture  cou ld be moved onl ine wh ich is  less  pre fer red due 
to po tent ia l  b lockages  or  far ther  downs tream on the s torm l ine.   

The est imated eng ineer ing and construc t ion  cost  for  s t ruc tura l  BMPs a long 
Mal tby  Street  Out let  is  $1 ,148,280.  A deta i led construc t ion cos t  es t imate is  
ava i lab le  in  Append ix  B.   
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5.3.8 Gisch Pond Concept Design 
Gisch Pond was ident i f ied as  a potent ia l  opt ion for  expans ion o f  the pond.  
Whi le  meet ing  w i th  Inver  Grove Heigh ts ,  the c i ty  in formed us tha t  there  is  a 
des ign completed for  Gisch Pond expans ion  and i t  is  funded by a grant .  WSB 
based the des ign for  Gisch Pond,  construc t ion cos ts ,  and remova ls  based on 
the  in format ion prov ided for  the grant .  The concept  des ign cons is ts  of  
expand ing the pond to  the max imum extent  wh i le  main ta in ing construc tabi l i t y.   

The bas in is  expected to remove 111 lbs  of  TP and 18.35 tons o f  TSS per  
year.  Ma intenance for  the s i te  w i l l  cons is t  o f  vegetat ive  maintenance and 
per iodic  sed iment  remova l .  Pond maintenance pro jec ts  general ly  requ ire 
sed iment  removal  every  25 years .   

Table 5.3.8 - Gisch Pond Design and Impacts Summary Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 382.9 N/A 
Ownership Type Public 3 
TSS Reduction (tons/yr) 18.345 N/A 
TP Reduction (lbs/yr) 111 N/A 
Construction Cost  $       3,191,479.20 * N/A 
25 Year Maint. Cost  $           250,000.00  N/A 
TSS Cost/Benefit ($/ton)  $               7,500.00  N/A 
TP Cost/Benefit ($/ton)  $               1,250.00  N/A 
Tree Removal High 1 
Park Impacts N/A 3 
Access Hard 1 
Impacts to Existing  
Infrastructure Low 3 
Wetland Impacts High 1 

Total Constructability  
Score N/A 9 

Index Constructability  
Score N/A 1 

* C o s t  p r o v i d e d  t o  W S B  b y  t h e  C i t y  o n  A u g u s t  8 ,  2 0 2 4  

Whi le  meet ing  w i th  C i ty  of  Inver  Grove He ights  s taff ,  they wanted to remove 
the  forebay for  G isch Pond that  was proposed wi th  the in i t ia l  des ign by the  
c i ty.  They noted concerns w i th the amount  of  water  coming to the  pond,  tha t  
the  berm between the  forebay and the pond wou ld be destroyed by the amount  
of  water  coming in .  The des ign  was a l tered so there  is  no forebay  for  the 
pond.   
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Overal l ,  the bas in expans ion a t  G isch Pond has h igh  impacts .  The pond is  
located on pub l ic  proper ty.  The bas in has  been s ized to the max imize the area 
wh i le  be ing construc tab le .  Because o f  th is ,  impacts  to t rees  are h igh  and 
s igni f icant  t ree removal  is  expected.  Impacts  to ex is t ing  in f ras t ruc ture are  
h igh  because of  the culver t  rep lacement  that  goes under  the ra i l road.  
Coord inat ion o f  rep lacement  for  th is  p ipe w i l l  need to  be done wi th  the 
ra i l road.  In  addi t ion ,  u t i l i ty  conf l ic ts  may occur  whi le  replac ing the  culver t  w i th 
ex is t ing underground ut i l i t ies .  Wet land impacts  are  l ike ly.  Access to the s i te  is  
expec ted f rom River  Road to the  east ,  but  due to  the culver t  rep lacement  
access shou ld  be coordina ted w i th the  ra i l road and is  a moderate  impact .   

The est imated eng ineer ing and construc t ion  cost  for  G isch Pond is  
$3,191,480.  A deta i led construc t ion  cost  es t imate is  ava i lab le in  Append ix  B.   

5.3.9 IGH Structural BMPs Concept Design 
The concept  des ign  fo r  Dawn Avenue Out le t  cons is ts  of  s ix  s t ruc tura l  BMPs 
placed of f - l ine on  the upstream storm sewer  to t reat  un treated water  going to 
the  Dawn Avenue and River  Road out le ts .  One of  the BMPs is  on  a separate 
out le t  on  R iver  Road in Inver  Grove He ights .  The proposed s t ruc tura l  BMP is  a  
downstream defender  or  s imi lar  w i th 8 f t  s ize.  Each s t ruc ture wou ld  t reat  
d iver ted s tormwater  to  the  downs tream defender  and connect  back in to the 
main  t runk l ine  o f  the  s torm sewer.  A typ ica l  de ta i l  for  a  downstream defender  
is  inc luded in  Append ix  C.  

Struc tura l  BMPs have very  min imal  TP reduct ion and main ly  focus on 
removing TSS f rom s tormwater.  The est imated TSS removal  for  the Dawn 
Avenue Out let  des ign is  0 .28 tons  (233 lbs)  per  year.  Ma in tenance for  the s i te  
cons is ts  o f  annua l  c leanouts  w i th  a  vacuum t ruck to remove t rapped sed iment  
f rom the s t ruc ture and a v isual  inspect ion fo r  any cracks in  the  s t ruc ture.   

 
Table 5.3.9 - IGH Structural BMPs and Impacts Summary Table 

    
Constructability  
Score 

BMP Type 
Infiltration/ 

Filtration   
Drainage area (ac) 162.7 N/A 
Ownership Type Public 3 
TSS Reduction (tons/yr) 0.117 N/A 
TP Reduction (lbs/yr) 0 N/A 
Construction Cost  $           735,868.80  N/A 
25 Year Maint. Cost  $             25,000.00  N/A 
TSS Cost/Benefit ($/ton)  $           260,200.00  N/A 
TP Cost/Benefit ($/ton)  $                            -    N/A 
Tree Removal None 3 
Park Impacts N/A 3 
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Access Easy 3 
Impacts to Existing  
Infrastructure High 1 
Wetland Impacts Unlikely 3 

Total Constructability  
Score N/A 13 

Index Constructability  
Score N/A 3 

 

WSB presented th is  idea to  Inver  Grove He ights  and c i ty  s taff  was recept ive 
to the des ign .  They requested an add i t iona l  BMP on the s torm sewer  on R iver  
Road.  Downstream defenders  were chosen for  a l l  BMPs to mainta in 
cons is tency in  main tenance procedures for  the  s t ruc tures .  The chosen 
locat ions for  the  s t ruc tura l  BMPs have easy  access for  c i ty  s taff  to  mainta in  
them.   

The IGH Struc tura l  BMPs have h igh  impacts .  No t ree remova l  is  expec ted 
s ince th is  wi l l  be conta ined w i th in the r ight  of  way.  Visua l  impac ts  of  the 
s t ruc tura l  BMP wou ld  be on ly  v is ib le to the publ ic  dur ing the  ins ta l la t ion.  The 
s t ruc ture does not  impact  pr ivate proper ty  and access to  these BMPs wou ld 
be easy s ince they  are loca ted in  the r ight  of  way.  The l ike l ihood of  wet land 
impacts  is  low.  The impacts  to  ex is t ing  in f ras t ruc ture are h igh due to the 
p lacement  wh ich  may conta in bur ied ut i l i t ies  and connect ing in to  ex is t ing  
s torm inf ras t ruc ture .  I f  dur ing  f ina l  des ign ,  ut i l i ty  conf l ic ts  are  prob lemat ic ,  the  
s t ruc ture cou ld be  moved on l ine wh ich is  less  prefer red due to po tent ia l  
b lockages or  far ther  downs tream on the s torm l ine .   

The est imated eng ineer ing and construc t ion  cost  for  IGH Struc tura l  BMPs is  
$735,870.  A deta i led construc t ion cost  es t imate  is  ava i lab le in  Appendix  B.   

5.4 Prioritization and Ranking of Concept Designs 
Fol low ing the  concept  des ign and cos t  es t imat ing for  each s i te ,  WSB ranked each 
s i te  on severa l   c r i ter ia  va lued by member  c i t ies .  These rank ings  are meant  to  
ass is t  c i ty  and LMRWMO staff  on de termin ing wh ich  pro jec ts  to p r ior i t ize in  
coming fund ing cyc les as  we l l  as  inc lus ion in  c i ty  and watershed p lanning  
documents  such as watershed-w ide management  p lans and cap i ta l  improvement  
p lans.  

5.4.1 Summary of Concepts By Cost 
Table 5.4 shows a summary o f  the  concept  des igns and the assoc ia ted l i fe  
cyc le cos t .  
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Table 5.4 - Concept Designs Cost Summary 

Concept Design City BMP Type Construction  
Cost 

25 Year 
Maintenance Cost 

Life Cycle  
Cost 

 
Kennedy Park West St. Paul Structural BMP $141,120 $25,000 $166,120  

West St. Paul  
Sports Complex West St. Paul 

Infiltration/ 
Filtration $201,074 $75,000 $276,074 

 

Our Lady of  
Guadalupe St. Paul 

Infiltration/ 
Filtration $203,810 $75,000 $278,810 

 

City Pool Park West St. Paul 
Infiltration/ 
Filtration $305,114 $75,000 $380,114 

 

St. John 
Vianney 

South St. 
Paul 

Infiltration/ 
Filtration $415,814 $75,000 $490,814 

 

Alabama Street  
Outlet St. Paul Structural BMP $645,970 $25,000 $670,970 

 

IGH Structural 
BMPs 

Inver Grove  
Heights Structural BMP $735,869 $25,000 $760,869 

 

Maltby Street  
Outlet 

South St. 
Paul Structural BMP $1,148,278 $25,000 $1,173,278 

 

Gisch Pond 
Inver Grove  
Heights 

Detention 
Basin $3,191,479 $250,000 $3,441,479 

 

 

The l i fe  cyc le cos t  was used as  the bas is  fo r  po l lu tant  remova l  eff ic iency 
calcu lat ions in  order  to  inc lude the cos t  o f  ma in tenance in the  pro jec t  costs .  

5.4.2 Ranking Concepts By TSS Removal Efficiency 
Table 5.4.2 shows the  rank ing of  a l l  n ine concept  des igns by remova l  
eff ic iency for  TSS.  A l l  n ine pro jec ts  had some leve l  of  remova l  of  to ta l  
suspended so l ids  

Table 5.4.2 - Concept Design Ranking by TSS Removal Efficiency 

Ranking Concept Design City BMP Type 
TSS  

Reduction 
(tons/yr) 

Life  
Cycle  
Cost 

TSS Removal 
Efficiency 

($/ton) 

1 Gisch Pond 
Inver Grove  
Heights Detention Basin 18.345 $3,441,479 $7,500 

2 St. John Vianney 
South St. 
Paul 

Infiltration/ 
Filtration 1.170 $490,814 $16,800 

3 
Our Lady of  
Guadalupe St. Paul 

Infiltration/ 
Filtration 0.663 $278,810 $16,900 

4 City Pool Park West St. Paul 
Infiltration/ 
Filtration 0.786 $380,114 $19,400 
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5 
West St. Paul  
Sports Complex West St. Paul 

Infiltration/ 
Filtration 0.230 $276,074 $48,000 

6 
Alabama Street  
Outlet St. Paul Structural BMP 0.272 $670,970 $136,300 

7 
IGH Structural 
BMPs 

Inver Grove  
Heights Structural BMP 0.214 $760,869 $260,200 

8 
Maltby Street  
Outlet 

South St. 
Paul Structural BMP 0.295 $1,173,278 $291,500 

9 Kennedy Park West St. Paul Structural BMP 0.029 $166,120 $288,900 
 

G isch Pond has the  h ighest  rank ing o f  TSS remova l  ef f ic iency.  I t  i s  the most  
expens ive pro jec t  in  terms of  l i fe  cyc le cost  bu t  because i t  a lso  has the 
h ighest  annua l  TSS reduct ion i t  is  the most  eff ic ient  pro jec t  in  terms o f  TSS 
remova l .  St .  John Vianney and Our  Lady of  Guada lupe are ranked second and 
th i rd.  

5.4.3 Ranking Concepts By TP Removal Efficiency 
Table 5.4.3 shows the  rank ing of  a l l  n ine concept  des igns by remova l  
eff ic iency for  TP.  Struc tura l  BMPs do not  reduce TP so  they are cons idered 
unranked in  th is  table .  

Table 5.4.3 - Concept Design Ranking by TP Removal Efficiency 

Ranking Concept Design City BMP Type 
TP  

Reduction 
(lbs/yr) 

Life  
Cycle  
Cost 

TP Removal 
Efficiency  

($/lb) 

1 Gisch Pond 
Inver Grove  
Heights Detention Basin 111.1 $3,441,479 $1,300 

2 
St. John 
Vianney South St. Paul 

Infiltration/ 
Filtration 7.920 $490,814 $2,500 

3 
Our Lady of  
Guadalupe St. Paul 

Infiltration/ 
Filtration 4.435 $278,810 $2,600 

4 City Pool Park West St. Paul 
Infiltration/ 
Filtration 5.308 $380,114 $2,900 

5 
West St. Paul  
Sports Complex West St. Paul 

Infiltration/ 
Filtration 3.035 $276,074 $3,700 

-- 
Alabama Street  
Outlet St. Paul Structural BMP 0 $670,970 -- 

-- 
IGH Structural 
BMPs 

Inver Grove  
Heights Structural BMP 0 $760,869 -- 

-- 
Maltby Street  
Outlet South St. Paul Structural BMP 0 $1,173,278 -- 

-- Kennedy Park West St. Paul Structural BMP 0 $166,120 -- 
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Gisch Pond has the  h ighest  rank ing for  TP remova l  eff ic iency.  St .  John 
Vianney is  second and Our  Lady of  Guadalupe is  th i rd.   

5.4.4 Summary of concepts By Constructability 
Table 5.4.4 shows the  summary of  cons truc tab i l i ty  scores for  a l l  n ine concept  
des igns.   

 

Table 5.4.4 - Concept Design Constructability Comparison 

Concept 
Design City BMP Type 

Tree  
Removal 

Impacts  
to 

Parks 

Public 
vs  

Private 
Access 

Impacts to  
existing  

infrastructure 

Likelihood 
of  

Wetland  
Impacts 

Total  
Score 
(Sum) 

Constructability  
Index 

Ranked 
1-3 

Ranked 
1-3 

Ranked 
1 or 3 

Ranked 
1-3 Ranked 1-3 Ranked 1-

3 Ranked 1-3 

City Pool 
Park 

West 
St. Paul 

Infiltration/ 
Filtration 2 1 3 3 2 3 14 1 

Kennedy 
Park 

West 
St. Paul 

Structural 
BMP 3 2 3 3 3 3 17 3 

West St. 
Paul  
Sports 
Complex 

West 
St. Paul 

Infiltration/ 
Filtration 2 1 3 3 3 3 15 2 

Our Lady 
of  
Guadalupe St. Paul 

Infiltration/ 
Filtration 2 3 1 2 3 3 14 1 

Alabama 
Street  
Outlet St. Paul 

Structural 
BMP 3 3 3 2 1 3 15 2 

St. John 
Vianney 

South 
St. Paul 

Infiltration/ 
Filtration 3 3 1 2 3 3 15 2 

Maltby 
Street  
Outlet 

South 
St. Paul 

Structural 
BMP 3 3 3 2 1 3 15 2 

Gisch 
Pond 

Inver 
Grove  
Heights 

Detention 
Basin 1 3 3 1 1 1 10 1 

IGH 
Structural 
BMPs 

Inver 
Grove  
Heights 

Structural 
BMP 3 3 3 3 1 3 16 3 

 
Kennedy  Park  and IGH Struc tura l  BMPs both scored h igh on cons truc tab i l i t y.   
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5.4.5 Overall Decision Matrix 
The overal l  dec is ion matr ix  is  shown in Tab le  5.4.5.   

Table 5.4.5 Overall Decision Matrix 

Concept 
Design City BMP Type 

Drainage 
Area 

Treated 
(ac) 

Volume 
Reduction 
Capability 

Score 

TSS 
Removal 
Efficiency 

TP 
Removal 
Efficiency 

Constructability 
Total  
Score 

Ranked 
1-3 

Ranked 0-
2 

Ranked 
1-5 

Ranked 
1-5 Ranked 1-3 

Gisch 
Pond 

Inver 
Grove  
Heights 

Detention 
Basin 3 0 5 4 3 15 

Our Lady 
of  
Guadalupe St. Paul 

Infiltration/ 
Filtration 1 1 4 4 1 11 

St. John 
Vianney 

South 
St. Paul 

Infiltration/ 
Filtration 1 1 4 3 2 11 

West St. 
Paul  
Sports 
Complex 

West 
St. Paul 

Infiltration/ 
Filtration 1 1 4 1 2 9 

City Pool 
Park 

West 
St. Paul 

Infiltration/ 
Filtration 1 1 4 2 1 9 

IGH 
Structural  
BMPs 

Inver 
Grove  
Heights 

Structural 
BMP 3 0 1 1 3 8 

Maltby 
Street  
Outlet 

South 
St. Paul 

Structural 
BMP 3 0 1 1 2 7 

Kennedy 
Park 

West 
St. Paul 

Structural 
BMP 2 0 1 1 3 7 

Alabama 
Street  
Outlet St. Paul 

Structural 
BMP 2 0 2 1 2 7 
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Figure 3.1.1A - FEMA Flood Zones
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Figure 3.1.1B - FEMA Flood Zones
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Figure 3.1.2A - Study Area Slopes
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Figure 3.1.2B - Study Area Slopes
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Figure 3.1.3A - Study Area Soils
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Figure 3.1.3B - Study Area Soils
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Figure 3.1.4A - Study Area Karst Presence
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Figure 3.1.4B - Study Area Karst Presence
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Figure 3.2.1A - Existing Public Stormwater Infrastructure
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Figure 3.2.1B - Existing Public Stormwater Infrastructure
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Figure 3.2.2A- Existing Stormwater Treatment
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Figure 3.2.2B- Existing Stormwater Treatment
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Figure 3.2.3A - Public Land
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Figure 3.2.3B - Public Land
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WSB Project: City Pool Park Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No. Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated 

Total Cost

1 MOBILIZATION L S $10,000.00 $0.00
2 CLEARING AND GRUBBING ACRE 0.2 $5,000.00 $1,000.00
3 GEOTEXTILE FABRIC TYPE 5 S Y 150 $3.00 $450.00
4 REMOVE BITUMINOUS PAVEMENT S Y 40 $15.00 $600.00
5 FILTER MEDIA SPECIAL C Y 75 $40.00 $3,000.00
6 COARSE FILTER AGGREGATE C Y 3 $85.00 $255.00
7 EXCAVATION - COMMON (CV) C Y 970 $25.00 $24,250.00
8 BITUMINOUS PATCHING MIXTURE TON 4 $170.00 $680.00
9 18" RC PIPE APRON EACH 2 $2,500.00 $5,000.00

10 6" PVC PIPE DRAIN L F 136 $25.00 $3,400.00
11 6" PVC PIPE DRAIN CLEANOUT EACH 2 $400.00 $800.00
12 18" RC PIPE SEWER DES 3006 CL V L F 590 $100.00 $59,000.00
13 CONNECT TO EXISTING PIPE EACH 2 $2,000.00 $4,000.00

CONNECT TO EXISTING STRUCTURE EACH 1 $2,000.00 $2,000.00
14 CONST DRAINAGE STRUCTURE 60-4020 L F 35 $1,400.00 $49,000.00
15 DIVERSION STRUCTURE EACH 1 $20,000.00 $20,000.00
16 CONST DRAINAGE STRUCTURE DESIGN SPEC 1 EACH 1 $8,000.00 $8,000.00
17 RANDOM RIPRAP CLASS III C Y 20 $125.00 $2,500.00
18 TRAFFIC CONTROL L S 1 $10,000.00 $10,000.00
19 RESTORATION/EROSION CONTROL L S 1 $15,000.00 $15,000.00
20 GEOTECHNICAL REPORT L S 1.0 $5,000.00 $5,000.00

SUBTOTAL $211,885.00
CONSTRUCTION CONTINGENCY (20%) $42,377.00

CONSTRUCTION SUBTOTAL $254,262.00
ENGINEERING COST TOTAL (20%) $50,852.40

TOTAL $305,114.40

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: St. Paul Structural BMPs Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $12,000.00 $12,000.00
2 CONNECT TO EXISTING PIPE EACH 4 $2,000.00 $8,000.00
3 DIVERSION STRUCTURE EACH 1 $20,000.00 $20,000.00
4 TREATMENT STRUCTURE EACH 1 $60,000.00 $60,000.00
5 TRAFFIC CONTROL L S 1 $5,000.00 $5,000.00
6 RESTORATION/EROSION CONTROL L S 1 $5,000.00 $5,000.00

SUBTOTAL $98,000.00
CONSTRUCTION CONTINGENCY (20%) $19,600.00

CONSTRUCTION SUBTOTAL $117,600.00
ENGINEERING COST TOTAL (20%) $23,520.00

TOTAL $141,120.00

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: WSP Sports Complex Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $10,000.00 $10,000.00
2 CLEARING AND GRUBBING ACRE 0.2 $5,000.00 $1,000.00
3 GEOTEXTILE FABRIC TYPE 5 S Y 550 $3.00 $1,650.00
4 REMOVE BITUMINOUS PAVEMENT S Y 20 $15.00 $300.00
5 FILTER MEDIA SPECIAL C Y 220 $50.00 $11,000.00
6 COARSE FILTER AGGREGATE C Y 3 $85.00 $255.00
7 EXCAVATION - COMMON (CV) C Y 1,270 $20.00 $25,400.00
8 BITUMINOUS PATCHING MIXTURE (SPECIAL) TON 20 $170.00 $3,400.00
9 12" RC PIPE APRON EACH 1 $2,000.00 $2,000.00

10 15" RC PIPE APRON EACH 3 $2,200.00 $6,600.00
11 6" PVC PIPE DRAIN L F 170 $25.00 $4,250.00
12 6" PVC PIPE DRAIN CLEANOUT EACH 4 $300.00 $1,200.00
13 12" RC PIPE SEWER DES 3006 CL V L F 110 $75.00 $8,250.00
14 15" RC PIPE SEWER DES 3006 CL V L F 68 $85.00 $5,780.00
15 CONNECT TO EXISTING PIPE EACH 2 $2,000.00 $4,000.00
16 CONST DRAINAGE STRUCTURE DES 48-4020 L F 5 $1,100.00 $5,500.00
17 CONST DRAINAGE STRUCTURE DES 60-4020 L F 5 $1,400.00 $7,000.00
18 DIVERSION STRUCTURE EACH 1 $15,000.00 $15,000.00
19 CONST DRAINAGE STRUCTURE DESIGN SPEC 1 EACH 1 $8,000.00 $8,000.00
20 RANDOM RIPRAP CLASS III C Y 16 $125.00 $2,000.00
21 TRAFFIC CONTROL L S 1 $10,000.00 $10,000.00
22 RESTORATION/EROSION CONTROL L S 1 $15,000.00 $15,000.00
23 GEOTECHNICAL REPORT L S 1.0 $5,000.00 $5,000.00

SUBTOTAL $139,635.00
CONSTRUCTION CONTINGENCY (20%) $27,927.00

CONSTRUCTION SUBTOTAL $167,562.00
ENGINEERING COST TOTAL (20%) $33,512.40

TOTAL $201,074.40

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: Our Lady of Guadalupe Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $10,000.00 $10,000.00
2 CLEARING AND GRUBBING ACRE 0.2 $5,000.00 $1,000.00
3 GEOTEXTILE FABRIC TYPE 5 S Y 160 $3.00 $480.00
4 REMOVE BITUMINOUS PAVEMENT S Y 40 $15.00 $600.00
5 FILTER MEDIA SPECIAL C Y 55 $40.00 $2,200.00
6 COARSE FILTER AGGREGATE C Y 2 $85.00 $170.00
7 EXCAVATION - COMMON (CV) C Y 1,500 $25.00 $37,500.00
8 BITUMINOUS PATCHING MIXTURE TON 7 $170.00 $1,190.00
9 12" RC PIPE APRON EACH 2 $2,000.00 $4,000.00

10 6" PVC PIPE DRAIN L F 110 $25.00 $2,750.00
11 6" PVC PIPE DRAIN CLEANOUT EACH 4 $400.00 $1,600.00
12 12" RC PIPE SEWER DES 3006 CL V L F 135 $75.00 $10,125.00
13 CONNECT TO EXISTING PIPE EACH 4 $2,000.00 $8,000.00
14 CONST DRAINAGE STRUCTURE DES 84-4020 L F 12 $2,000.00 $24,000.00
15 DIVERSION STRUCTURE EACH 1 $10,000.00 $10,000.00
16 CONST DRAINAGE STRUCTURE DESIGN SPEC 1 EACH 1 $8,000.00 $8,000.00
17 RANDOM RIPRAP CLASS III C Y 16 $125.00 $2,000.00
18 TRAFFIC CONTROL L S 1 $10,000.00 $10,000.00
19 RESTORATION/EROSION CONTROL L S 1 $15,000.00 $15,000.00
20 GEOTECHNICAL REPORT L S 1.0 $5,000.00 $5,000.00

SUBTOTAL $141,535.00
CONSTRUCTION CONTINGENCY (20%) $28,307.00

CONSTRUCTION SUBTOTAL $169,842.00
ENGINEERING COST TOTAL (20%) $33,968.40

TOTAL $203,810.40

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: Alabama Street Outlet Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $43,000.00 $43,000.00
2 REMOVE BITUMINOUS PAVEMENT S Y 315 $15.00 $4,725.00
3 BITUMINOUS PATCHING MIXTURE (SPECIAL) TON 51 $170.00 $8,670.00
4 24" RC PIPE SEWER DES 3006 CL III L F 64 $120.00 $7,680.00
5 33" RC PIPE SEWER DES 3006 CL III L F 32 $150.00 $4,800.00
6 36" RC PIPE SEWER DES 3006 CL III L F 32 $170.00 $5,440.00
7 CONNECT TO EXISTING PIPE EACH 16.0 $2,000.00 $32,000.00
8 DIVERSION STRUCTURE EACH 4 $20,000.00 $80,000.00
9 TREATMENT STRUCTURE EACH 4 $70,000.00 $280,000.00

10 TRAFFIC CONTROL L S 1 $10,000.00 $10,000.00
11 RESTORATION/EROSION CONTROL L S 1 $20,000.00 $20,000.00

SUBTOTAL $448,590.00
CONSTRUCTION CONTINGENCY (20%) $89,718.00

CONSTRUCTION SUBTOTAL $538,308.00
ENGINEERING COST TOTAL (20%) $107,661.60

TOTAL $645,969.60

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: St. John Vianney Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $21,000.00 $21,000.00
2 CLEARING AND GRUBBING ACRE 0.4 $5,000.00 $2,000.00
3 GEOTEXTILE FABRIC TYPE 5 S Y 600 $3.00 $1,800.00
4 REMOVE BITUMINOUS PAVEMENT S Y 350 $15.00 $5,250.00
5 FILTER MEDIA SPECIAL C Y 230 $50.00 $11,500.00
6 COARSE FILTER AGGREGATE C Y 5 $85.00 $425.00
7 EXCAVATION - COMMON (CV) C Y 4,050 $20.00 $81,000.00
8 BITUMINOUS PATCHING MIXTURE (SPECIAL) TON 60 $170.00 $10,200.00
9 12" RC PIPE APRON EACH 1 $2,000.00 $2,000.00

10 15" RC PIPE APRON EACH 1 $2,200.00 $2,200.00
11 6" PVC PIPE DRAIN L F 270 $25.00 $6,750.00
12 6" PVC PIPE DRAIN CLEANOUT EACH 6 $300.00 $1,800.00
13 12" RC PIPE SEWER DES 3006 CL V L F 190 $75.00 $14,250.00
14 15" RC PIPE SEWER DES 3006 CL V L F 211 $85.00 $17,935.00
15 CONNECT TO EXISTING PIPE EACH 4 $2,000.00 $8,000.00
16 CONST DRAINAGE STRUCTURE DES 48-4020 L F 35 $1,100.00 $38,500.00
17 CONST DRAINAGE STRUCTURE DES 60-4020 L F 28 $1,400.00 $39,200.00
18 DIVERSION STRUCTURE EACH 1 $15,000.00 $15,000.00
19 CONST DRAINAGE STRUCTURE DESIGN SPEC 1 EACH 1 $8,000.00 $8,000.00
20 RANDOM RIPRAP CLASS III C Y 16 $125.00 $2,000.00
21 TRAFFIC CONTROL L S 1 $10,000.00 $10,000.00
22 RESTORATION/EROSION CONTROL L S 1 $15,000.00 $15,000.00
23 GEOTECHNICAL REPORT L S 1.0 $5,000.00 $5,000.00

SUBTOTAL $288,760.00
CONSTRUCTION CONTINGENCY (20%) $57,752.00

CONSTRUCTION SUBTOTAL $346,512.00
ENGINEERING COST TOTAL (20%) $69,302.40

TOTAL $415,814.40

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: Maltby Street Outlet BMPs Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $95,000.00 $95,000.00
2 REMOVE BITUMINOUS PAVEMENT S Y 172 $15.00 $2,580.00
3 BITUMINOUS PATCHING MIXTURE (SPECIAL) TON 30 $170.00 $5,015.00
4 27" RC PIPE SEWER DES 3006 CL III L F 32 $130.00 $4,160.00
5 30" RC PIPE SEWER DES 3006 CL III L F 64 $140.00 $8,960.00
6 33" RC PIPE SEWER DES 3006 CL III L F 96 $150.00 $14,400.00
7 36" RC PIPE SEWER DES 3006 CL III L F 64 $170.00 $10,880.00
8 CONNECT TO EXISTING PIPE EACH 32 $2,000.00 $64,000.00
9 TREATMENT STRUCTURE EACH 8 $60,000.00 $480,000.00

10 DIVERSION STRUCTURE EACH 8 $20,000.00 $160,000.00
11 TRAFFIC CONTROL L S 1 $15,000.00 $15,000.00
12 RESTORATION/EROSION CONTROL L S 1 $35,000.00 $35,000.00

SUBTOTAL $797,415.00
CONSTRUCTION CONTINGENCY (20%) $159,483.00

CONSTRUCTION SUBTOTAL $956,898.00
ENGINEERING COST TOTAL (20%) $191,379.60

TOTAL $1,148,277.60

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: IGH Gisch Pond Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $176,500.00 $176,500.00
2 CLEARING AND GRUBBING ACRE 2.0 $11,000.00 $22,000.00
3 REMOVE LIGHT POLE EACH 1.0 $500.00 $500.00
4 REMOVE MANHOLE/CATCHBASIN EACH 9.0 $1,000.00 $9,000.00
5 REMOVE STORM SEWER PIPE (STORM) L F 64.0 $30.00 $1,920.00
6 REMOVE METAL CULVERT (96")(30' DEPTH) L F 302 $90.00 $27,180.00
7 REMOVE SANITARY SEWER PIPE L F 210 $25.00 $5,250.00
8 SAWING BITUMINOUS PAVEMENT L F 200 $5.00 $1,000.00
9 REMOVE BITUMINOUS PAVEMENT (FULL DEPTH) S Y 809 $5.00 $4,045.00

10 REMOVE CONCRETE PAVEMENT (FULL DEPTH) S Y 457 $16.00 $7,312.00
11 EXCAVATION - COMMON (CV) C Y 2,662 $10.00 $26,620.00
12 EXCAVATION - ROCK C Y 6,665 $175.00 $1,166,375.00
13 DEWATERING L S 1 $100,000.00 $100,000.00
14 BALLAST C Y 275 $50.00 $13,750.00
15 AGGREGATE BASE (CV) CLASS 5 C Y 150 $40.00 $6,000.00
16 TYPE SP 12.5 WEARING COURSE MIXTURE (3,C) TON 100 $100.00 $10,000.00
17 TYPE SP 12.5 NON WEARING COURSE MIXTURE (3,B) TON 100 $100.00 $10,000.00
18 96" RC PIPE APRON EACH 2 $7,000.00 $14,000.00
19 TRASH GUARD FOR 96" PIPE APRON EACH 2 $4,000.00 $8,000.00
20 15" RCP CLASS IV L F 15 $100.00 $1,500.00
21 27" RCP CLASS IV L F 83 $148.00 $1,500.00
22 36" RCP CLASS IV L F 17 $240.00 $4,080.00
23 48" RCP CLASS IV L F 91 $350.00 $31,850.00
24 96" RC PIPE CULVERT L F 327 $1,550.00 $506,850.00
25 CONNECT TO EXISTING SANITARY SEWER EACH 3 $2,700.00 $8,100.00
26 SANITARY SEWER BYPASS PUMPING DAY 14 $10,500.00 $147,000.00
27 CONSTRUCT SANITARY MANHOLE EACH 3 $5,000.00 $15,000.00
28 CONSTRUCT DRAINAGE STRUCTURE DES 48-4020 L F 12 $700.00 $8,400.00
29 RANDOM RIPRAP CLASS V TON 50 $500.00 $25,000.00
30 GABION C Y 140 $600.00 $84,000.00
31 TRAFFIC CONTROL EACH 1 $50,500.00 $50,500.00
32 SEEDING ACRE 2 $2,200.00 $4,400.00

SUBTOTAL $2,216,305.00
CONSTRUCTION CONTINGENCY (20%) $443,261.00

CONSTRUCTION SUBTOTAL $2,659,566.00
ENGINEERING COST TOTAL (20%) $531,913.20

TOTAL $3,191,479.20

Opinion of Probable Cost

024398-000 OPC Feasibility



WSB Project: IGH Structural BMPs Design By: SMR

Project Location: LMRWMO Checked By: JHN

WSB Project No: 024938-000 Date: 9/27/2024

Item No.

MN/DOT 

Specification 

No.

Description Unit

Estimated 

Total 

Quantity

Estimated 

Unit Price

Estimated Total 

Cost

1 MOBILIZATION L S 1 $60,000.00 $60,000.00
2 REMOVE BITUMINOUS PAVEMENT S Y 381 $15.00 $5,715.00
3 BITUMINOUS PATCHING MIXTURE (SPECIAL) TON 62 $170.00 $10,540.00
4 18" RC PIPE SEWER DES 3006 CL III L F 32 $100.00 $3,200.00
5 24" RC PIPE SEWER DES 3006 CL III L F 32 $120.00 $3,840.00
6 27" RC PIPE SEWER DES 3006 CL III L F 32 $130.00 $4,160.00
7 30" RC PIPE SEWER DES 3006 CL III L F 32 $140.00 $4,480.00
8 33" RC PIPE SEWER DES 3006 CL III L F 32 $150.00 $4,800.00
9 CONNECT TO EXISTING PIPE EACH 20 $2,000.00 $40,000.00

10 TREATMENT STRUCTURE EACH 5 $60,000.00 $300,000.00
11 DIVERSION STRUCTURE EACH 5 $20,000.00 $100,000.00
12 TRAFFIC CONTROL L S 1 $15,000.00 $15,000.00
13 RESTORATION/EROSION CONTROL L S 1 $25,000.00 $25,000.00

SUBTOTAL $511,020.00
CONSTRUCTION CONTINGENCY (20%) $102,204.00

CONSTRUCTION SUBTOTAL $613,224.00
ENGINEERING COST TOTAL (20%) $122,644.80

TOTAL $735,868.80

Opinion of Probable Cost

024398-000 OPC Feasibility
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Product Summary

Exceptional Pollutant Capture in a Compact Profile

Downstream Defender is an advanced hydrodynamic vortex separator 
that provides impressive and reliable removal of fine and coarse particles, 
hydrocarbons, and floatable debris from surface water runoff, delivering 
high levels of stormwater treatment over a wide range of flow rates.

Available in a range of sizes, it can function as either pretreatment or as 
a stand-alone device, providing engineers and contractors with a flexible, 
cost-effective stormwater management option.

How it Works

Tangential Inlet for Superior Vortex Action

Downstream Defender®  
Advanced Hydrodynamic Separator 

Benefits

Tight & Mighty 
 » Save space and money: treat high peak flows in 
as little as half of the footprint of other structural 
BMP systems.

 » Cut headloss: Low headloss means more site 
flexibility and provides engineers with design 
options for shallower sites.

 » Increase Pollutant Capture: Carefully designed 
internal components isolate the pollution storage 
areas, ensuring that what is captured is retained, 
even during high flows.

 » Adapt to Your Site: accommodate a change 
in outlet pipe direction to suit site-specific 
requirements. 

Stormwater Solutions
hydro-int.com/downstreamdefender

Polluted stormwater is introduced tangentially 
into the side of the precast vortex chamber to 
establish rotational flow.  A cylindrical baffle with 
an inner center shaft creates an outer (magenta 
arrow) and inner (blue arrow) spiraling column 
of flow and ensures maximum residence time for 
pollutant travel between the inlet and outlet. 

Oil, trash and other floating pollutants are 
captured and stored on the surface of the outer 
spiraling column. Low energy vortex motion 
directs sediment into the protected sump region.  
Only after following a long three-dimensional 
flow path is the treated stormwater discharged 
from the outlet pipe. 
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 » Areas requiring a minimum of 50% TSS removal
 » Highways, parking lots, industrial areas and urban developments
 » Pre-treatment to ponds, storage systems, green infrastructure 
 » Areas where high solids and trash capture are a must

4.  Outlet Pipe
5.  Sediment Storage Sump
6.  Access Lid

1.  Inlet to Precast Vortex 
     Chamber
2.  Cylindrical Baffle
3.  Center Shaft

Product Profile

Applications



Sizing & Design

Hydro International, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 
Email: stormwaterinquiry@hydro-int.com
Web: www.hydro-int.com/downstreamdefender

Download Drawings!
hydro-int.com/dd-drawings

Access the Operation & Maintenance Manual
hydro-int.com/dd-om

Model 
Number and 

Diameter

Peak 
Treatment Flow 

Rate

Maximum
Pipe 

Diameter 

Oil Storage 
Capacity 

Sediment 
Storage 
Capacity

Minimum 
Distance from 
Outlet Invert to 

Top of Rim

Standard Height 
from Outlet Invert 

to Sump Floor 

(ft) (m) (cfs ) (L/s) (in) (mm) (gal) (L) (yd3) (m3) (ft) (m) (ft) (m)
4 1.2 3.0 85 12 300 70 265 0.70 0.53 2.8 0.85 4.1 1.25
6 1.8 8.0 227 18 450 216 818 2.10 1.61 3.2 0.98 5.9 1.80
8 2.4 15.0 425 24 600 540 2,044 4.65 3.56 4.2 1.28 7.7 2.35
10 3.0 25.0 708 30 750 1,050 3,975 8.70 6.65 5.0 1.52 9.4 2.85
12* 3.7 38.0 1,076 36 900 1,770 6,700 14.70 11.24 5.6 1.71 11.2 3.41

The Downstream Defender® is designed 
with maintenance in mind. Floatable trash 
and debris can be removed from the surface 
with a net. Vactor hose access through the 
center shaft of the system makes for quick, 
simple sump cleanout. These design features 
expedite maintenance procedures, reducing 
long-term operational cost.

Maintenance

The Downstream Defender can be used to meet a wide range of stormwater treatment objectives. It is available in 5 precast models that fit 
easily into the drainage network (Table 1). Selection and layout of the appropriate Downstream Defender model depends on site hydraulics, 
site constraints and local regulations. Both online (Fig.3a) and offline (Fig.3b) configurations are common.

Fig.3b The Downstream Defender in an offline configuration.

Downstream 
Defender

Weir Wall

Fig.3a The Downstream Defender in an online configuration.

Downstream 
DefenderUpstream 

Manhole

Fig.2 The Downstream Defender® has a submerged inlet that 
reduces headloss and improves efficiency of pollutant capture.

Outlet 
ElevationInlet 

Elevation

This simple online tool will recommend 
the best separator, model size and online 
or offline arrangement based on site-
specific data entered by the user. 

Go to hydro-int.com/sizing to access the tool.

Online Sizing Tool

DD_SS_C_2203

*Not available in all areas. Contact Hydro Interational for details.
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