
walks and visual surveys as well as 

collection of surface soil samples 

for laboratory analysis. 

 
Challenges encountered and over-

come consisted of logistical mobi-

lization to the remote sites during 

the short Alaskan summer season, 

language and cultural differences, 

and interagency coordination.  

Through cooperative efforts be-

tween contractor teams and regu-

lators, strong community partner-

ing and innovative logistical solu-

tions, SIs at all 73 MR sites were 

accepted for no further action and 

closure. 

Peggy Yang 

pyang@bncak.com  

 
The United States Army’s inven-

tory of closed, transferred and 

transferring (CTT) military 

ranges and defense sites identi-

fied former Alaska Army Na-

tional Guard (AKARNG) sites 

eligible under the Military Muni-

tions Response Program 

(MMRP). Under a contract with 

the U.S. Army Corps of Engi-
n e e r s — A l a s k a  D i s t r i c t 

(USACE), Bethel Services and 

its subcontractor TLI Solutions 

conducted site inspections (SIs) 

at over 100 former AKARNG 

training sites located in 21 re-

mote villages in Alaska. 

 
During the Historical Records 

Review (HRR), a lack of histori-

cal documents and maps lead to 

a heavy reliance on interview 

data from former AKARNG 

members to confirm the sites 

identified during the preliminary 

assessment phase (Phase 3 In-

ventory).  Due to the unique-

ness of the supportive data and 

remote geographical locations 

of the munitions response sites 

(MRSs), decision matrices were 

created during the Technical 

Planning Process (TPP) to deter-

mine the eligibility of the MRS 

from the Phase 3 Inventory to 

the HRR and whether or not SI 

field activities would take place. 

 
Seventy-three confirmed and 

newly identified training sites 

progressed to the field inspec-

tion phase.  Field activities con-

ducted during the SI included 

magnetometer-assisted site 

Conducting Site Inspections in Remote Alaska: Challenges 

and Effective Solutions 

3rd Annual - Field Methods Workshop  

October 10-13, 2011          

Phoenix, Arizona   

 

ETI is excited to announce that 

the date has been selected for 

our 3rd Annual Field Methods 

workshop designed for new and 

soon-to-be groundwater profes-

sionals who wish to bridge the 

gap between scientific theory/
academia and critical real-world 

field experience and daily opera 

 

tions.  The workshop will span 

four days and focus on large– and 

small-diameter wells for environ-

mental applications and water 

supply projects.   
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Statement of Problem 
Small municipalities, 

businesses, and agricul-

tural operations are 

being required by regu-

latory agencies to meet 

higher quality discharge 

standards with lagoon 

wastewater systems. 

Traditional lagoon up-

grades or conversion to 

mechanical treatment 

operations to meet 

these stricter regula-

tions involves the installation of 

systems that typically have high 

initial costs, high maintenance 

demands, and high energy 

needs. Most private and public 

lagoon operators do not have 

the financial resources or tech-

nical expertise to satisfy the 

need for producing a higher 

quality discharge. 

 

Objectives 
Our purpose is to demonstrate 

a biologically based treatment 

process capable of revolutioniz-

ing existing technology for 

lagoon wastewater treatment. 

 

Methodology 
By introducing microscopic, 

single cell, oxygen producing 

algae into the primary cell of a 

lagoon system, a uniform, oxy-

gen rich environment approxi-

mately 18 inches to 24 inches 

thick can be created. This aero-

bic layer occurs at the top of 

the primary cell where it can 

be the most effective at provid-

ing digestive microbials the 

elements needed to more effi-

ciently and completely break 

down organic matter. 

 
The single cell algae is culti-

vated in a greenhouse located 

at the lagoon site and can be 

efficiently distributed on a con-

tinuous basis through distribu-

tion lines connected to strate-

gically spaced fine bubble diffus-

ers. The fine bubble diffusers 

establish a gentle rolling action 

which allows for laminar mixing 

throughout the lagoon. This 

ensures that the proper vertical 

zones are maintained within 

the lagoon and the algae are 

always in the proper location 
to provide the optimum oxy-

gen to the microbials. 

 

Findings 
Once the microbials are pro-

vided the proper environment, 

they develop voracious appe-

tites for organic material and 

become very efficient in break-

ing down solids. A symbiotic 

relationship occurs naturally 

between the algae and microbi-

als. The bacteria create carbon 

dioxide which feed the algae 

which in turn create oxygen 

which satisfies the needs of the 

bacteria creating a naturally 

occurring system that responds 

to the variable needs of a la-

goon. (See Figure 1 - Relation-

ship between Dissolved Oxy-

gen and BOD). This lagoon 

retrofit becomes an extremely 

efficient method within the 

primary lagoon to greatly re-

duce BOD and TSS. 
Fine bubble diffusers are not 

only much more energy effi-

cient than 

mechan ic a l 
aerators or 

blowers, but 

they also 

disperse the 

a l g a e 

throughout 

the lagoon 

u n i f o r m l y 

w i t h  a 

― l a m i n a r 

mixing‖ ac-

tion. The low 

power re-

qu irements 

of the diffus-

ers allows for 

the utilization of alternative 

energy sources (such as photo-

voltaic cells) which can realize 

up to an 80% reduction in en-

ergy needs. 

 
The BOD and TSS reduction in 

the primary cell becomes so 

effective that additional treat-

ment results can be achieved in 

the secondary cell. With little 

need to break down organic 

material, the algae and microbi-

als have the opportunity to 

reduce phosphorus and nitro-

gen components in the 

effluent. 

 
Additionally, system mainte-

nance is extremely simple and 

can be completed with less 

effort by existing operators. 

This eliminates the expense of 

hiring additional operators with 

higher certifications and also 

allows existing staff to work on 

other projects. 

 
The above stated findings are 

based on the results of inde-

pendent testing which reflect 

over two years of data and 

observation at a BiO2 Solu-

tionTM test facility in Wray, 

Colorado as well as eight years 

of testing and observation at 

municipal, industrial and CAFO 

operations throughout the 

United States. 

 

Utilization of Biological Oxygen Generation Technology to Economically 

Create Superior Lagoon Effluent Quality 

Once the 

microbials are 

provided the 

proper 

environment, they 

develop voracious 

appetites for 

organic material 

and become very 

efficient in 

breaking down 

solids.  
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Significance of the Technol-

ogy 
Several realities become evi-

dent when dealing with waste-

water issues in smaller commu-

nities and businesses through-

out the United States: 

 
1. Numerous small municipal, 

commercial and agricultural 

wastewater treatment lagoons 

are not meeting current per-

mitted discharge requirements. 

Proposed stricter discharge 

permit limits will place addi-

tional pressure on existing 

lagoon owners. 

 
2. Even compliant systems suf-

fer from a myriad of opera-

tional problems including odor 

control, weed control, sludge 

deposition, ammonia removal, 

mat algae blooms, and high 

energy consumption. 

 
3. A typical wastewater treat-

ment facility can be responsible 

for up to 75% of the total en-

ergy used by a municipality or 

industrial/agricultural opera-

tion. More complicated up-

grades can increase the de-

mand further. Energy efficient 

―green‖ technologies typically 

do not exist for wastewater 

treatment. 

 

4. A conventional wastewater 

system has an estimated benefi-

cial life of twenty years or less. 
The BiO2 SolutionTM utilizes 

existing lagoon infrastructures 

and readily available non-

structural components which 

can exceed a fifty year life 

cycle. This allows a smaller 

community to incorporate 

a natural technology that 

will address the economic, 

environmental, and social 

issues 
associated with a typical 

sustainability process. 

 
5. Most communities have 

limited financial resources 

which make the funding of 

feasibility 
studies, engineering de-

sign, construction and 

operation extremely 

difficult. A biological 

system can be installed 

and operated for a frac-

tion of the costs of 
other systems (See Fig-

ure 2 - Capital Cost and 

Operational Cost Com-

parisons). 

 

Conclusion 
A natural, energy efficient and 

much more cost effective solu-

tion for retrofitting an existing 
lagoon system was provided by 

The BiO2 SolutionTM in Wray, 

Colorado. The lagoon system 

had struggled with compliance 

issues and is now an odor free 

operation that meets all regula-

tory requirements. After over 

two years of operation, the 

system continues to exceed all 

expectations 

(See Figure 3 - Photographs of 

Wray, Colorado). 
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Overview: 
A sub-bottom survey was per-

formed by eTrac Engineering, 

LLC. in the Spring Creek Arm 

of Keswick Reservoir during a 

survey cruise between March 

17-19, 2010. eTrac's survey 

vessel, Ekko, utilized a Applanix 

POS MV version 4 dual antenna 

GPS system. A EdgeTech 3200 

Sub-bottom Profiling System 

and Chirp SB216S towfish were 

bow mounted, and wired into 

Ekko's GPS hardware. Figure 1 
illustrates the towfish mounting 

configuration (towfish is 2 feet 

below water surface during 

survey).  Bow mounting the 

chirp towfish provides opti-

mum control over positioning, 

signal-to-noise, and survey 

coverage in lacustrine settings 

such as Spring Creek. 

 
Survey design was guided by 

the client to ensure coverage 

of four primary locations. 
These locations are the familiar 

sediment piles A, B, and C, and 

a fourth area of interest run-

ning along the shore of the 

Keswick Reservoir just south 

of where Spring Creek spills 

into the reservoir (Figure 2). 

Piles A and B had already been 

dredged, leaving the resulting 

surface hard and irregular. A 

hard, irregular bottom scatters 

acoustic energy and results in 

very limited sub-bottom imag-

ing capability. A second limita-

tion to sub-bottom imaging 

results when the imaging tar-

gets are sloped such that 

acoustic energy is reflected 

away from the receiver. The 

Keswick Reservoir portion of 

the survey, Area 4, contains 

both steep targets as well as 

anthropogenic disturbances 

focused at a submerged railway 
and bridge; this eliminated 

nearly all sub-bottom capability 

in this area. Sediment Pile C 

sits down creek of any previous 

dredging and up creek of the 

submerged train bridge; there-

fore, Pile C yielded the best 

subbottom data for the survey 

with one caveat that is ad-

dressed in the Processing and 

Interpretation section of this 

text. 

 

Methods: 
Successful sub-bottom imaging 

depends on: 1) optimum posi-

tion control, and 2) a broad-

band acoustic source. Naviga-

tion data for the sub-bottom 

data was initially taken as the 

boat's RTK GPS position from 

the POS. Position and heading 

were used to calculate the 

actual towfish position using a 

20 feet lay forward offset. The 

EdgeTech SB216S Chirp tow-

fish was selected because it 

offered 2-15 kHz usable band-

width, a generous amount for 

the goals of the survey. The 

entire survey was performed 

using the maximum 2-15kHz 

configuration. This configura-

tion of GPS hardware and tow-

fish bandwidth optimized post-

survey processing potential by 

populating the dataset with the 

maximum amount of informa-

tion and quality available from 

the hardware. The final and 

most important component of 

acquisition was the EdgeTech 

3200 topside profiler, its job 
was to log and merge naviga-

tion and acoustic data. 

 
The topside profiler contains 

the actual PC and daughter 

boards responsible for all 

acoustic data configuration and 

logging. The 3200 topside unit 

affords high range of power 

control and data formatting 

options. EdgeTech's default JSF 

file format was utilized because 

it contains correlated analytic 

traces (a trace contains all data 

samples from a single ping). 

These data are preprocessed 
during acquisition to have the 

source pulse of the chirp 

sweep match-filtered and then 

compressed (i.e. correlated), 

and they are converted to ana-

lytic traces by Hilbert trans-

form. This is a proprietary step 
that EdgeTech does not allow 

one to override. Normal 

EdgeTech JSF files provide the 

absolute value of the analytic 

traces as the final output, but 

this degrades vertical resolu-

tion because the traces are 
forced to contain only positive 

polarity. We extracted the real 

part from the analytic traces in 

post processing to recover the 

polarity and resolution of the 

analytic traces. The resulting 

full-polarity traces are decon-

volved of the source pulse per 

EdgeTech's built-in algorithms, 

and the traces have all acquisi-

tion parameters stored in their 

trace headers. 

 
The trace headers store all 

information about the survey 
on a per ping basis. The survey 

was configured to ping 10 times 

per second, or 10 Hz. The 

survey lines were run at 2 

knots to yield roughly 5 cm 

distance between any two 

pings. Survey lines, however, 

are 25 feet apart so the ping 

density does not translate to 

horizontal resolution- it only 

improves resolution within 

survey lines, not between 

them. Summarized survey pa-

rameters are as follows: 
1) Frequency: 2-15 kHz chirp 

sweep 
2) Sample Interval: 46,080 

nanoseconds per sample 

Spring Creek Sub-Bottom Profiler Summary Report 
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Figure 2: Survey lines for the 

chirp sub-bottom survey in 

Spring Creek. 

Figure 3: Initial Interpretation 

Sites. Blue line highlights the 
seafloor. Green lines show the 

interpreted sub-bottom surface. 
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3) 2000 samples per ping. 
4) Depth conversion velocities 

(4734 ft/sec for water column, 

5080 avg. velocity for sediment 

layer). 

 

Processing and Interpretation: 
Data files were post processed 

using MatLab and interpreted 

using OpendTect. MatLab's role 

in data processing was two-fold. 

First, MatLab was used to strip 

out initial navigation, convert it 

to NAD27 State Plane Zone 

401, and apply the lay forward 

correction. MatLab's second 

role was to extract the real 

part from the analytic traces 

and write the navigation-

corrected, full polarity traces 

into SEG-Y format for import 

to OpendTect. 

 
OpendTect is a 3-D interpreta-

tion software suite. It offers 

industry standard techniques 

for interpreting seismic reflec-

tion data. It was used here to 

map the sub-bottom horizon. 

Multibeam bathymetry col-

lected in the days prior to the 

sub-bottom survey was im-

ported to OpendTect as a time

-converted surface and used to 

determine initial interpretation 

sites. 

 
Initial interpretation sites are 

required for successful sub-

bottom interpretation. The 

initial sites are characterized by 

attributes common to the en-

tire dataset and well defined at 

the sites. The attributes of the 

initial sites are commonly en-

ergy and coherency. Together, 

knowledge of bathymetry and 
subsurface attributes drive the 

interpretation process from a 

solid foundation. All of the 

initial sites for this survey fell 

within two cross-sectional 

views in Pile C (Figure 3). 

 
Mapping a subsurface horizon is 

a tedious task that flows natu-

rally when using initial interpre-

tation sites. Most areas having 

complex subsurface structure 

can be understood and inter-

preted by referencing the initial 

interpretation sites. The excep-

tion to this rule of thumb is an 

area having little to no reflec-

tivity. Such areas are common 

where the seafloor is hard and/
or irregular and any of the 

overlying structure is steeply 

dipping. These areas are com-

mon in Spring Creek along 

shore walls and in areas where 

any anthropogenic activity has 

occurred. Anthropogenic activ-

ity refers to man-made struc-

tures such as the submerged 

railway and bridge at the 

mouth of Spring Creek. All of 

the subbottom features near 

this structure are devoid of 

strong and coherent reflectivity 

because the material has been 

compacted, mixed, removed, 

or otherwise altered by un-

natural processes. Most of 

these areas lie outside of Pile 

C; however, one does not. 

There appears to be a buried, 

hard ledge running along the 

northern shore of Pile C, and 

this feature is the aforemen-

tioned caveat from the Over-

view section of this text. This 

ledge and, additionally, an 

anomalous sediment relocation 

event seen in Figure 4 deline-

ates a region of Pile C that has 

highly degraded sub-bottom 

characteristics.  

 
The sediment removed does 

not show any sub-bottom dis-

turbance; therefore, the cause 

of its transport is limited to 

surface perturbation. Further, 

the hard ledge has the dimen-

sions of a road or hard-packed 

trail. Historic data are required 

to conclude whether the 

sources and causes of these 

features areanthropogenic, or if 

these features have anything in 

common with the defunct rail-

way.  

Spring Creek Sub-Bottom Profiler Summary Report 
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Nonetheless, it is safe to con-

clude that any dredging activ-

ity in this part of Pile C will 

encounter different sediment 
compositions similar to the 

areas immediately near to the 

railway structures. 

 

Products and Conclusions: 
Two primary products are 
provided as guides to sub-

bottom structure. The first is 

two-parts, a subbottom sur-

face and respective sediment 

thickness surface. Sediment 

thickness is calculated from 

chirp data alone, and the sub-

bottom surface is gridded 

thickness subtracted from the 

multibeam surface. This is 

done to reference the sub-

bottom grid to the multibeam 

bathymetry which has both a 

higher resolution and a 

known elevation. The second 

product is a hard rock ledge, 

all products are provided as 

2ftx2ft gridded xyz files. 

 
The sediment thickness data 

are calculated by taking the 

difference between the chirp 

seafloor and subbottom hori-

zon depths. The question of 

resolution surfaces often 

when providing xyz data be-

cause acoustic data are 

natively measured in time 

instead of depth. Data must 

undergo depth conversion 

before any usable xyz data can 

be provided. 

Depth converting acoustic 

data from time requires a 

velocity model because 

depth is the product of 

acoustic velocity and travel 

time. Depth converting 

acoustic data is best per-

formed using borehole or 

core data from which acous-

tic layers can be assigned 

physical depth and sediment 

characteristics. Neither of 

these were directly available, 

but a grain size analysis from 

various sediment depths was 
provided. A two-layer veloc-

ity model was used for depth 

conversion. The first layer is 

the water column whereas 

the second is the sediment. 

Water velocity was meas-

ured in the field to be 4734 
ft/sec, the same value used 

to calibrate the multibeam 

data. Sediment velocity as-

sumes the sediments have a 

uniform average velocity of 

5080 ft/sec. This value was 

taken as a representative 

velocity relating to the sedi-

ments found in Spring Creek 

as they compare to sedi-

ments in published works 

providing detailed velocity 

results. Please note that 
accuracy can be improved as 

more ground-truth data 

become available, and that 

they were not provided 

prior to this document's 

writing. 

Figure 4: Multibeam bathymetry showing the surface expres-

sion of sediment transport to the base of the channel where 

acoustic attenuation is very high. A buried ledge is also shown 

to mark the top of a steep wall delineating the northern extend 

off subbottom coverage in Pile C. 
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directly to the garden for dis-

charge and filtering. 

 

Is it reasonable to bring in clay 

for landscape beds when site 

topsoil excavation and im-

ported soil mixes can be used 

to provide a filtering medium? 

The existing soils are a consid-

eration, but if sticky soils are 
underneath, a layer of sand and 

gravel can be used to help ac-

celerate filtration. 

 
Commercial buildings may have 

sufficient area between the 

building and parking areas to 

provide these BMPs. For resi-

dential structures, a mix of 

traditional mounds and gardens 

can probably be used. 

 
A large part of the cost of 

these gardens is the plantings. 

That is true with landscape 

mounds also. 

 
Expensive soil mixes can be 

used, but a 50:50 mix of native 

John F. Topolski, PE, CPESC, 

CPSWQ 

JTopolski@ctconsultants.com 

 

With the relatively new water 

quality requirements for storm 

water runoff, engineers and 

landscape architects must con-

sider using rain gardens in site 

design instead of standard 
mounds and plantings. 

 

Instead of blocking or bypassing 

runoff, site plan landscaping 

should use the natural and 

proposed contours of the land 

to capture and treat the runoff 

with plantings and filtering ma-

terials in those available areas. 

 

Inverted Landscaping is that 

concept.  The excavation can 

be used for berming around 

the garden to trap the runoff 

and provide excess topsoil for 

site use.  Near buildings, an 

underdrain and inlet should be 

added to handle larger storms.  

The downspouts can be led 

topsoil and sand is a good 

starting point. 

 
Generally a rain garden should 

treat the runoff from roof ar-

eas. Depths can vary from 6 to 

12 inches. Bio retention basins 

are usually used in parking or 

roadway areas that have larger 

drainage areas. They are 

deeper and larger, but serve 

the same function. They are 

usually installed with under-

drains and overflow inlet ba-

sins. 

 
A major premise of water qual-

ity treatment is to provide the 

necessary volumes near the 

sources of pollution' Providing 

either type of BMP near site 

sources mitigates the necessity 

of providing more downstream 

treatment volume in a storm 

water basin that may be limited 

Inverted Landscaping 
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